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ae Man 'stirst airplane instrument for stabilized automatic flight control 


automatic flight was the Automatic inother progressive step toward de- 
Stabilizer 


1914. Down through the years, Sperry 


introduced by Sperry in velopment of all-weather operations 


de Developed by Sperry with the 
cooperation and encouragement of 
All-Weather Flying Division, USAF 
and the Air Transport Association, 


has developed — through pioneering 
gn f 


research and engineering many 


added “firsts” in aviation equipment 


>< Now, Sperry introduces the ZERO the ZERO READER Is an example of 
READER 


approaching the 


. the only manual system Sperry’s never-ending search for new 


performance of ways to improve flying techniques. 
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@ Orpnance is privileged to publish in 
this issue the address given by Secretary 
of Defense Louis Johnson at the dinner- 
meeting of the American Ordnance As- 
sociation held in his honor in New York 
on September 21st. This message clearly 
cefines the réle the industrialist plays in 
the national-defense program and empha- 
sizes the significant work that the mem- 
bers of the A.O.A. have contributed to 
the strength and well-being of our armed 
forces 


@ Lioyd Norman, a Washington military 
correspondent of wide experience in naval 
affairs, has clearly outlined the importance 
of the streamlined, schnorkel-equipped 
submarine to the future planning of our 
Navy in a splendid article entitled “War- 
fare under the Seas,” appearing on page 
i165. Mr. Norman points out that the 
changing aspects of the techniques of war 
have made corresponding changes in the 
instruments of naval power thereby com- 
plicating the problem of maintaining ourT 
dominance of the seas 


@ Of current interest to all Americans is 
the future role of air power in the national- 
defense picture. Maj. Gen. Gordon P. 
Saville, who has the responsibility of 
devising the vital plans to defend us from 
an air attack, explains on page 174 the 
many intricate operations that will guar- 
antee the best possible protection and 7 
security to the Netion from hostile air 
forces. The intimate relationship between 
the efficient implementation of this sys- 
tem of defense and the continuing capac- 
ity of American industry to produce after 
war begins must be immediately apparent 
to every one since no area in the world is 
too remote from attack in this air age 
And industry is the backbone of American 
security 


@ The past war has seen the greatest 
upsurge in the use and development of 
the war rocket since the days of Congreve 
and Hale. But despite the many advances 
in powder, metals, and manufacturing 
processes, we have not been able to design 
» rocket that has the performance or ac- 
curacy of artillery. Lieut. Col. Leslie A 
Skinner, one of the country’s unsung re- 
searchers, has devotedly spent years and 
substance in striving to give America’s 
armed forces a rocket weapon of extreme 
recuracy that will retain the excellent 
qualities of lightness, simplicity, and 
mashing power. His illuminating urticle 
n nade 184 analyzes and examines the 
multitude of problems facing the re- 
cerrcher ard what possible solution might 
b volved in the near future 


—Jhe Editou 





THE AMERICAN ORDNANCE ASSOCIATION 


THE AIMS AND PURPOSES OF THE SOCIETY 


The American Ordnance Association, a national society of nearly 30,000 Ameri- 
can citizens, was founded in 1919 as the Army Ordnance Association, “pledged to indus- 
trial preparedness for war as our Nation's strongest guaranty of peace.” The socicty was 
incorporated under the laws of the District of Columbia in 1928. During the past 30 years 
the Association has endeavored to keep alive among all our people an interest in and 
knowledge of the design, production, and maintenance of military armament. This it has 
done through periods of public lassitude and times of great national emergency. 


The Associaticn is devoted solely to the national defense; it has no commercial 
interests, no political alliances, and no religious affiliations. It is not operated for profit; 
its income is expended in furthering its aims. Its elected officers and directors serve without 
remuneration. Membership, to which American citizens are eligible, is $10.00 for three years 
or $4.00 for one year. The technical activities of the Association, which are advisory to the 
armed services, are conducted through national Divisions. Local chapters of the Association 


are located throughout the United States. 


The long-range aims and purposes of the Association are: 


i. Adequate national security. This is the great goal of peace. It is best obtained 
through a nonpartisan and persistent national policy which will ensure that the amount 
of military power—ground, sea, and air—-available to this country and its probable friends 
will never be less than that available to its probable enemies. 


2. Adequate munitions power. This is one of the two basic foundations of military 
power. The amount of it in quality and. quantity available to the United States and its 
probable friends for timely and effective use should never be less than that available to 


its probable enemies. 


3. Adequate military man power. This is the other main foundation of military 
power. The amount of it available to the United States and its probable friends should 
likewise never be less than that required for the timely and effective utilization of the 


munitions power essential to victory. 


1. An ideal basis for achieving adequate munitions power. Existing stocks 
of munitions plus expected production should equal requirements both in quantity 
and quality at all times. Consequently, the more the United States can depend upon 
and speed up the mobilization rate of American industry the smaller the stocks we have 
to maintain, the more up to date our munitions in time of conflict, and the less the cost. 


5. To achieve thefaheve objectives the following principles are advocated: 


a. Designs of military armament that are second to none. 

bb. Existing stocks of combat and other munitions that are adequate in quantity and 
quality. 
Efficient and dependable industrial mobilization with maximum shortening of the 
time factors involved, including the political time factor, the administrative time 
factor, and the industrial time factor. 
Current and constant education, training, and development of the military-science- 


industry team. 


American Ordnanee Association 
705 Mills Building Washington 6, D.C. 











NON-FOULING 


fuel injection valve 


... keeps job moving 


66 
Caterpillar” Diesels’ exclusively designed fuel injection 
valve (A) is a BIG factor in preventing work interruptions. Its single 
orifice (B) enables the burning of low-grade (low-cost) fuel without 
fouling, without clogging. It sprays the fuel into the specially designed 
pre-combustion chamber where it is conditioned for clean, complete 


burning in the cylinder. 


So efficient are these interchangeable injection valves (one for 
each cylinder) that countless “Cat” Diesels have operated for thou- 
sands of hours without needing replacements. And when such re- 


placements become necessary, the valve is easily changed. 


Teamed up with each fuel injection valve is an equally efficient 
“Caterpillar” designed and built fuel pump. It supplies fuel at the 
right pressure and with the same dependability that characterizes the 
functions of all other vital moving parts and enables these power units 
to pile up hour-meter records that repeatedly excite the wonder of 
users throughout the world. Being precision-built, “Caterpillar” fuel 


pumps (like the fuel injection valves) are readily interchangeable. 


Let your “Caterpillar” dealer show you what these engines can do 


for you. He's as close as your phone—call him today! 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


CATERPILLAR TRACTOR CO., Box 0-11, Peoria, Iinels 
Send latest booklet “From Slope Stake to Final Grade. 
Send latest boo! s 
( ENGINES - TRACTORS Name 
D) | E i IL MOTOR GRADERS 
5 EARTHMOVING EQUIPMENT Address 


November-December, 1949 











ANOTHER SCORE IN THE 


battle of the 


It takes many costly buildings to 
house your telephone system. Every 
inch saved helps keep down the cost 
of telephone service. So at Bell Tele 
phone Laboratories engineers work 
constantly to squeeze the size out 


of telephone equipment. 


In the picture a new voice fre 
quency amplifier is being slipped 
Featuring a Western 
tube, 


into position 


electric miniature vacuum 


BELL TELEPHONE LABORATORIES 


FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


AND PERFECTING 


tiny permalloy transformers, and 
sper ial assembly tec hniques, it is 
scarcely larger than a single vacuum 
tube used to be. Yet it is able to 
boost a voice by 35 decibels. 
Mounted in a bay only two feet 
wide and 11. feet high, 600 of the 
new amplifiers do work which once 


required a room full of equipment 


This kind of size 


throughout the Svstem means that 


reduction 


EXPLORING AND 


INVENTING 


inches 


more parts can be housed in a given 
buildings and 


space. Telephone 
other installations keep on giving 
more service for their size — and 


keep dow n costs 


The new amplifiers, which will 
soon be used by the thousands 
throughout the Bell System to keep 
telephone voices up to strength, are 
but one example of this important 
phase of Laboratories’ work. 


DEVISING 
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Now you can work with 


REMALLOY 


for the 1¢St Lin 





REMALLOY generally may be used 
instead of 36-41% Cobalt Permanent 
Magnet Steel—replacing it without 
design changes, and at a cost saving. 





In addition to our customary production of all types of ALNICO and 

other permanent magnet materials, we now produce REMALLOY., 

The various forms in which it is available—bars, castings or sintered 
shapes—are all produced under the Arnold methods of 100% quality- 
control; and can be supplied to you either in rough or semi-finished 
condition, or as completely finished units ready for assembly. @ Let 
us help you secure the cost-saving advantages of REMALLOY in your 

— of che designs. Call or write for further data, or for engineering assistance. 

The first 155) contains 

“Magneten nical infor THE ARNOLD F-NGINEERING (COMPANY 

— on Rem alloy SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

ma 


- copy: 147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
write for yo"" 





SPECIALISTS. AND LEADERS IN THE ENGINEERING AND MANUFACTURE OF 


PERMANENT MAGNET 
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Spicer 
ENGINEERING 
Solves the Problem 


Spicer's 45 years of experience in 
automotive power transmission 
engineering pays off in many ways. 
The SKY-HOOK is a typical exam 
ple, It is a specially designed aerial 
vehicle for hauling heavy logs out 
of rough terrain where there are no 
roads or usual means,of getting out 
timber. A motor-actuated drum at 
each end winds up the cable and 
pulls the vehicle in either direction 
along the trolley wires. When a 
change of location is desired, the 
SKY-HOOK is put on rubber-tired 
wheels and transported like a 
trailer. Three sets of Spicer Univer- 
sal Joints, and one Spicer Brown- 
Lipe Auxiliary Transmission with 
top-mounted power take-off, help 
the SKY-HOOK snake ‘em out with 
speed and economy! 


SPICER ENGINEERING is available 
for the development and applica- 
tion of sound power transmission 
principles to all automotive needs. 


2 
ASN — 3 
Stee 1 


CaS ae 


SPICER ENGINEERING produces Trans- 
missions, Passenger Car Axles, Clutches, 
Parish Frames, Torque Converters, 
Stampings, Forgings, Universal Joints, 
Propeller Shafts, Spicer “Brown-Lipe” 
Gear Boxes, Railway Generator Drives. 
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The Spicer-Equipped SKY-HOOK is mode he ainter-Wiliomette 
Compony of Portland, Ore.. manufacturers of trailers and special rigs 


| a. 
i Be 
‘mi 


SPICER MANUFACTURING 


Division of Dana Corporation 
TOLEDO 1, OHIO 
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OF SWIVEL TABLE 
ON GRINDING MACHINES 


New Developments 





WORLD'S LARGEST BLIMP 


role of antisu 





ELECTRALIGN ANTISUBMARINE TRAINING 


Exclusive New Brown & Sharpe 


Development 


Here ts 4 UNIQUE Alp that permits align- 
ment of swivel table for straight or tapered 
work after only one preliminary grind 
ELECTRALIGN climinates costly , time-consum- 


ing cut-and-try operations. 


This exclusive arrangement for Brown & 
Sharpe Grinding Machines easily detects Organiza 
displacements of .0O0L" in’ swivel table 
movement. Deflections are direct reading .. . 
no interpolation or transposition of figures 
needed 

Phe following Brown & Sharpe Machines 
are obtainable with ELECTRALIGN: Nos. 1, 2, 
3. and 4, Universal—Nos. 5. 10, 12. 20. 22. 
and 23, Plain No. 13 t niversal and Tool. 


kor complete details, write Brown & 
Sharpe Mig. Co., Providence 1, R.L, U.S.A. 


NEW, COST-SAVING ADVANTAGES... 


* Accurate Settings, Easily Made 
* Set-Up Time Sharply Reduced 
* Easier Operation, Faster Production 


* Continuoes, Visual Check. NEW F-814 THUNDERJET 


BROWN & SHARPE "© 
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finishes that stay put 
‘start here... 


Benefits You Get with 
the Ockite CrysCoat Process 


fast, thorough cleaning 


low cost per square toot 
of coverage 


greater resistance to 
chipping, flaking 


adsorptiy e paint- 
holding film 


solubility of material 


solution stability 
against change 


safety on equipment 
corrosion resistance 


no problem with scale 
or sludge removal 
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when you use the 











OAKITE CRYSCOAT PROCESS 


to clean and condition ferrous metals 
before painting, japaning, lacquering 


Lae }-stage automatic washing machine 
you're looking at is applying the Oakite 
CrysCoat Process —a specially formulated 
acid surface cleaner and conditioner that 
provides proper adhesion for durable, 
sales-appealing finishes. And does it at 
amazingly low cost per square foot of 
coverage. 


REALLY ANCHORS YOUR FINISH 


The widely-used Oakite CrysCoat Process 
conditions metals three ways in one oper 
ation. It thoroughly, uniformly removes 
light oils, grease, spinning compounds and 
shop dirt. At the same time, the Oakite 
CrysCoat Process develops on steel and 
iron an inert, microscopically thin phos- 
phate film that forms a highly receptive 
base for paint and other organic finishes; 
inhibits rust before finishing; localizes cor- 
rosion if finish is broken. The Oakite Crys- 
Coat Process is designed for application 
in a three (or more) stage pressure-spray 
washing machine. Conclusive tests show 
that no continuous accumulation of scale 
and sludge build-up on equipment. A 
conveniently located Oakite Technical 


Service Representative will be glad to 
test-run the Oakite CrysCoat Process on 
your iron and steel products. Demonstrate 
its versatility as a conditioner for alumi- 
num, zinc, iron, terne plate and copper 
alloy fabrications. Complete details con- 


tained in 


FREE how the 
SERVICE REPORT OAKITE 
CRYSCoar 
PROCESs 
Lives bette, 
finishes 


Your leuerhead re 
quest brings you com 
plete technical data on 
the Oakite CrysCoat 
Process. Just ask for 
Oakue Service Report 
No. 6715R 


OAKITE PRODUCTS, INC. 
ME Thames Street, NEW YORK 6, N.Y. 


Technical Service Representatives Located on 
Principal Cotes of United Scares and Canada 


Specialized Industrial Cleaning 


MATERIALS « METHODS « SERVICE 


153 





a a a a ee a a a a a ae 





the governor that 


of automotive : 
vehicle operation 








The Handy Vari-Speed Governor used 
on many well-managed truck fleets over 
a period of years has proved its out- 
standing value in preventing costly 
operating practices. 


A poll of 180 such fleets shows actual 
savings as follows: 

General maintenance 

Engine repair 

Tire mai vance 

Insurance 
Lubricat 
Fue 
Brake maintenance 
Accidents 


f 


Other King-Seeley automotive in- 

struments with long successful service 

records include: 

© Telegages—Fuel level, oil pressure and 
water temperature 


© Ammeters . Speedometers 


Specify KS contrel instruments 
for greatest effectiveness and 
Oe 


UING-SEELEY 
(ORPORATION 


ANN ARBOR MICHIGAN 
PLANTS IN . 
GRAND RAPIDS 


ANN ARBOR * YPSILANTI 


New Developments 


5.000 pounds 
ulels. The 
hunderjet will be 
mile radiu present models he s 
creased to ov . ) feet. Present n 


service ceiling if mor than 40,000 tee 


CERAMICS FOR HEAT 
at the Nati 


SPACE EXPLORER 
\ new device t ‘ 


GIANT BOMB HOISTS 


11 
\ . JH4 
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WHAT'S THE 


Important Difference 


BETWEEN 


Carbon Steels and Alloy Steels? 





No SINGLE characteristic denotes the real difference between 
alloy steels and carbon steels. 

Certain of the most useful mechanical properties—strength, 
hardness, toughness, ductility —can be developed to a high 
degree, individually but not collectively in carbon steels. 

Nor can such desirable characteristics as response to mild 
quenching, high strength and elastic properties in large sections, 
and good resistance to distortion and cracking in heat treatment 
of complex shapes be developed in carbon steels. 

In nickel alloy steels all of these characteristics can be 
obtained, in greater or lesser degree, at the same time. From 
among the many grades of standard alloy steels containing 
nickel it is possible to select one which provides the best set of 
properties for meeting virtually any reasonable requirements. 

Yes, in the final analysis, it is the better, more complete 
combination of properties —and, therefore, better performance 
and long-range economy —available in the nickel alloy steels 
which constitutes the most significant difference. 

We shall be glad to furnish counsel and data to help you 


select the right nickel alloy steel for your requirements. 





THE INTERNATIONAL NICKEL COMPANY, INC. siw%onur? 
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New Developments 


the discharwe f care am oops 
AETNA-STANDARD vessel at anchor, would be expedited 
HEAT-RESISTANT ALLOY 
\ 


temperatures 
s heen devel 


metallic material 


¢ Seamless Tube Mills 
* Continuous Strip Long UNDERWATER TELEPHONE 
Terne Lines New instrume 
* Pay-off and Tension Reels 
* Continuous Butt Weld Pipe Mills 
* Continuous Strip and Sheet 
Galvanizing Lines 
* Piercing Mills * Plug Mills B-50 ON TRACKS 
¢ Slitting Lines © Levellers om oo 


¢ Drawbenches 


ELECTRONIC CALCULATOR 
rl kert-Ma 


tr 





D Aet 3 arc ownmne world 
- over r armless ills; con- 
ti Dus vat weld ; . ills; draw- the ENIAC 





benches for tubes ars; coating JOINT WINTER EXERCISE 
equipment; strip hing equip- oe 

ment and prod . ed above. We ter trame 

are continuing & york closely with 

The Army Ordnaiice division in the 

designing, engifieering and manu- 


facturing of ordnance materiel. 


The AETNA-STANDARD ENGINEERING CO. 


YOUNGSTOWN, OHIO 
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SPARK PLUGS 
BUMPERS 
WINDSHIELD WIPERS-ELECTRIC 


REGULATORS & RELAYS 
l, GENERATORS 
As 
HORNS 
@] 


INSTRUMENTS & GAUGES 
V4 











Mb 
CISION BATTERIES 


E | 
R * DIE CASTINGS 


| PLASTICS & METALS 


LIGHTING 


COILS & CONDENSERS 





GOVERNORS 
SWITCHES 
DISTRIBUTORS 
MOTORS | 


WIRE & CABLE 
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How to PREVENT CONDENSATION 
in COMPRESSED AIR LINES 


@ Users of pneumatic tools and machinery spend 
thousands of dollars on repairs and suffer much inter- 
ruption to production from the condensation of water 
in their air lines. In compressed gas systems and in 
processes where compressed air is blown directly on 
parts and materials, there is additional damage. 

You can prevent these losses by installing a Niagara 
Aero After Cooler. It cools the compressed air or gas by 
evaporative cooling and removes the water before the 
air enters the receiver. This method brings the air to 
within a few degrees of the wet bulb temperature, mak- 
ing certain that your compressed air will always be 
colder than the atmosphere surrounding the lines in your 
plant, so that no further condensation can take place. 

Savings in cooling water pay for the installation. 
Experience shows that the patented Niagara evapora- 
tive cooling method consumes less than 5‘o of the water 
required for cooling by conventional means. You save 
the cost of the water, the cost of pumping it, the cost 
of disposing of it. These extra savings soon pay for the 
Niagara Aero After Cooler. 


Write for Bulletin No. 98 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept. O, 405 Lexington Ave., New York 17, N.Y. 


District Lugineers in Principal Cities 


INDUSTRIAL COOLING <Q) \ HEATING ® DRYING 
2 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 


New Developments 





TURBO-PROP ENGINE TESTED 


The U. S. Air Force's newest turbo-prop engine—a propeller- 

XT 
has been instailed in a Northrop YB-35 Flying Wing at Haw 
The 


to drive 


driving, gas-turbine, aircraft engine—the Turbodyn 37-1 


thorne, Calif., for flight-evaluation tests Turbodyne engine 


utilizes the shaft power of a gas turbine a propeller 


Because of the inherent hig! 
tion 


efficient rotating speed 


speed of the gas turbine, a reduc 


gearing is necessary drive the propeller at its most 


COLD-RESISTANT STEEL 


A new alloy steel capable of fulfilling extraordinary engineer 


vice at temperatures 


ing requirements of subzero ser 
423 


Foundry 


operating 
Fahrenheit, has beet 
An 


romum 


as low as minus degrees 


Steel 


19.50 


developed 


by Lebanon austenitic cast ferrous alloy 


nickel 


structural 


containing per cent and 9 per cent 


among other alloying constituents, it has 


changes down to minus 423 degrees undre of 


testing 


laboratory tests from production lots 


The 


castings tor 


impact astings 


alloy already has bee ised effectively he production 


facilities for 


of 


liquix 


pressure equipment in 


oxygen used as a propellant for ro ngines. Such 


storage is maintained under high pressures 


approximately 298 degrees below ze 


BRITISH FLYING BOATS 


England is increasing production of giant fl) 


seas civilian transportation and the first ship ot 
fleet 


double-deck flying boats, whic! 


will be ready for flight early in 


cess” 
British Overseas 
Atlantic to Sout 


Proteus t 


will operate across the 
140 


each 


poration 


will weigh tons. Ten Bristol 


will provide Princess with power. Eig 
arranged in pairs, and two separate units will be place 


With a total of 35 


380 miles an ir. TI 


extreme outer wing positi OOU horsepower 


the ships will be able to cruise at are 


designed tor a still-air range 5,500 miles 


UPPER ATMOSPHERE RESEARCH 
The U. S. Air I 
\erobee” rockets at 

N. Mex., to fulfill 

the 


earth 


scheduled t ) 


ore 
ivestigating 
abov 
Army, Navy 
German \ 


osphere seventy 
rhe new 
and Air Force 
rockets 


Ground 


ati 
ipplement existit 
utili 
Wi ite 


upper-atmosphere studies 
launched by tl rn t its 
N. Mex 
Electronic recordir 
partments of the 20-f: 
or researcl 
orgam7atior 
rockets at 
he instrumet 
will be carried out 


mtractual agreements wit tr I 


ELECTRONIC STATISTICAL MACHINE 
he Mac! 


with a new machine that pr 


International Business unes Corp 


lr ses I 
1 MISe€ to de 


armed services in controlling and handling 


amount needed to 
it combines m 

cumulating alam 
recorded on cards. 7 
statistical 


prehet sive 


ot time 
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These Timken-Detroit Axle-equipped truck-cranes work 
@s @ team to place 20-ton, 200-ft. timber trusses 


Peace insurance begins 
on jobs like this! 


The bigger they are—the transport jobs so vital today to part in the progress of heavy transport—a continuing 
program of peace insurance! 


America’s commerce and industry—the bigger the trucks 
it takes to get them done. Biggest of all, to you, is the 


power for peace this trend exerts 


All the world knows that each super-truck is a potential ; i ) KE by} 
4 z 
- ~ ¥ . fs 


military machine; that every big civilian transport de- 
velopment shows the way to bigger and finer military 4 ILM VY 
equipment; that every man-hour invested in such de- —_ 
velopment strengthens America’s defense capabilities. 
ss , A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
Wherever engine-propelled wheels turn, on the road or 

DETROIT 32, MICHIGAN 


off, Timken-Detroit Axles continue unceasingly to prove 


themselves “The Accepted Standard” for heavy-duty vehi- 








cles of every kind. For more than 40 years, Timken-Detroit 


research, engineering and production have played a major 
PLANTS AT: DETROIT, MICH. @ JACKSON, MICH. @ OSHKOSH, WIS. @ UTICA. N.Y. e@ ASHTABULA, OHIO @ KENTON, OHIO @ NEW CASTLE, PA 


I 
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Nineteenth Army Ordnance Chief 


Maj. Gen. E. L. Ford Assumes Important Office 


AJ. GEN. ELBERT L. FORD 

assumed the office of Chief of 
Ordnance of the United States Army 
on November 1, 1949—the nineteenth 
officer of the Army to be nominated 
by the President and approved by the 
Senate for that high responsibility since 
the establishment of the Department. 
He Maj. Everett S. 
Hughes who retired for age October 
31, 1949. Thus the scepter of Ordnance 


succeeded Gen. 


direction was passed on in unbroken 
continuity through one hundred and 
thirty-four years—a lineage which has 
played a vital part in the peace and 
Nation. 


security of our 


General Ford has undertaken his 


new duties after four years of out 


standing achievement by General 
Hughes. Those four years have been 
fraught with decisions and activities of 
transcendent significance. It was Gen 
eral Hughes’ difficult assignment to 
conduct postwar operations during a 
period when the acceleration of war 
and the impetus ol battle had ceased 
He led the Ordnance Department with 
phenomenal success and attuned it to 
the new conditions which follow every 
great conflict. His relations with Amer 
ican industry, and especially with 


the 
through its 


American Ordnance Association 
and 
effect 


many 


Technical Divisions 
Committees, will have a lasting 
upon industrial preparedness for 


years to come 


Career Ordnance Officer 


General Ford is a career Ordnance 


officer of long service. Appointed to 
the United States Military 


from his State of 


Academy 
native Connecticut, 
he was graduated April 20, 1917, and 
commissioned second lieutenant in 
the Coast Artillery Corps. He 
during the First World War in Puerto 


Rico 


the Ordnance Department on July 1, 


sery ed 


and in France. Transferred to 


1920, he filled many important assign 


ments throughout the following two 
He was graduated from the 
Ordnance School, the Command 
General Staff School, 
Industrial College. 
With the advent of World War II 


he performed one of his most notable 


decades 
and 


and the Army 


contributions to Ordnance success as 
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works manager of the Springfield 
Armory, Springfield, Mass., 
1940 to 1942. Those were the trying 
times at Springfield when the semi 
automatic rifle M1 (Garand) was 
brought to quantity production. That 
achievement in itself merited tor Gen 


trom 


eral Ford well-won acclaim from his 
military superiors. 

In September 1942 he was appointed 
Chief Ordnance Officer, Allied Force 
Headquarters, European Theater of 
Operations. In November of that year 
he was sent to North Africa and two 
months later was named Chief of Staff, 
Headquarters, North African Theater 
of Operations. For his exceptionally 
noteworthy services in the Second 
World War General Ford was awarded 
the Distinguished Service Medal. He 
was also awarded the Legion of Merit 


with oak leaf cluster. 


Ordnance Chief in Evrope 


In July 1946 General Ford 


returned to Europe, this time to be 


again 


ome Chief of Ordnance of the United 
States Forces in the European Theater 
of Operations with headquarters at 
Here he 


skill the 


reclamation activities required by con 


Frankfurt, Germany. organ 


ized with consummate vast 


ditions in that area. It was the good 
fortune of this writer to observe at first 
hand the magnitude of these operations 
throughout the American Zone of Oc 
cupation. The efficiency, economy, and 
good judgment with which these dif 
ficult tasks were performed were ap 
parent on every side. 

In June 1948 General Ford became 
commanding officer of the Aberdeen 
Proving Ground, where he continued 
the effective postwar work of his prede 
Maj. Gen. A. 


too, the 


cessor, B. Quinton, Jr 


Here, 


ground in the newer concepts of Ord 


role of the proving 


nance progress as indicated by the re 


search and development program of 
the past four years received his sympa 
thetic and capable attention. The broad 
Ordnance research 


Army program as 


directed by Maj. Gen. Henry B. Sayler 
was energetically prosecuted with fit 
ting success at Aberdeen 

Thus General Ford brings to the 
has assumed a 


important office he 


breadth of experience in the military 
and industrial fields which augurs well 
for his tenure as Chief of Ordnance. 
He has the qualifications which have 
marked his predecessors as outstanding 
leaders whose handwork has made 
American ordnance the acknowledged 


American institution it is today. 


Science-industry Cooperation 
As in the past, ordnance success will 

the 

science and industry in accelerated de 


require cooperation of American 
gree. And here the American Ordnance 
Association, speaking for that wide 
segment of science and industry which 
it represents, can extend to General 
Ford, with prompt and unfailing as 
surance, every possible codperation and 
support at every turn of the way dur 
ing the years ahead 

The Posts of the 


trom 


local Association 


coast to coast wil! continue their 
efficient function of disseminating ord 
American indus 


nance information to 


try and to the American people gen 
erally and thus help to make known 
the broad educational policies a proper 
understanding of which is so essential 
to ordnance progress 


The Technical 


mittes ‘of the Association, so generously 


Divisions and Com 


sponsored by General Hughes and now 


actively at work on production-en 
gineering problems in every phase of 
ordnance technology, will continue to 
bring to the ordnance organizations of 
the skills and ex 
perience ot countless industrial leaders 
Second 


production 


three services the 


whose contributions in the 
World War made ordnance 


techniques one of the marvels of that 


phenomenal period. 
These civilian strongholds, in 


coéperation with the Ordnance 


tricts, the arsenals, and the depots, can 


continue to support in closest coopera 


tion the intricate machine which the 


Chief of 
General Ford 


new Ordnance now directs 


can face his weighty 


obligations with conhdenc knowing 


that he has the support and coOperation 
of countless friends and organizations. 


In the vanguard of these stands the 


American Ordnance Association of 


which he became a faithful member 


many vears ago.—L.A.( 





Partners in Preparedness 
Three Deeades of A.0.A.-Military Cooperation 


A" this great banquet | contess I 
am thrilled with what your 
president has said and by your recep 


tion, and I| feel very humble at the 


quoting of the impromptu words of 
Jim Forrestal in this hall six months ago. 

I am glad to be here tonight, gentle 
men of the Ordnance 
rood always to be in th 
irk nds W hen | bec ine 
Secretary of War in 1937 
Army 


} 
oted 


Association. It is 
house of your 
Assistant 
found in 

A ssox I 

ally in 


You 


ation 


the then Ordnance ition 
1 most des 
the vital detense 
Assoc 
had absorbed tl important 
of World War I 
As tar ba k is IOIG you } ad deter 
mined that in case oO 


Ameri i] 


irsena 


inother conflict 
have to be its 
that the French ° 


British saddles 


| 
would own 


and the 


, , 
and the Spanish mules 
ved us so well in 1 


that ser g17 and 1918 


might not again be readily available. 


You realized, too, that our country did 


not want a powertu munitions wu 


You 


rred to 


dustry established in peacetime 


recognized that America pref 


put its trust 1 


idaptability 


and the 
ind 

its ability to « 

' 

plowshares to sy 

You understood tl 


} 


' ’ 
tria mobdiiZatior 


nized how pitil 


our military prey 


ed shoul 
did make an 
ippropri 
orders ma 


terials. We did all 


for conversion 


STOCK 


specific items in 
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Hon. Leuis Johnson 


Secretary of Defense of the United States 





Secretary Johnson delivered this 
address at a dinner-meeting 
held in his honor by the Amer- 
ican Ordnance Association at 
the Hotel Astor, New York 
City, on September 21, 1949. 
C. Stewart Comeaux, president 
of the New York Post of the 
Association, presided. James 
L. Walsh, national A.O.A. 
president, was toastmaster and 
introduced Secretary Johnson 
Colonel Walsh's introductory 
remarks will be found on page 
186, and an account of the 
meeting, with a list of the guests 
of honor, is published on page 
194. See pictures on pp. 188-189. 











iwaken America to the 


Assistance of the A.O.A. 


In those uphill endeavors the facilities 


Army Ordnance Association were 


ble. I 


occasions 


ot the 
that on 
i number of here in New 
York, in San Los An 


geles, in Rock Island, in Pittsburgh, and 


remember 


Francisco and 


1 


in other places, you assembled the in 


dustrial leaders of America. You served 
f national defense in 
1 the renowned Chiefs 

helped found and 
Crozier, Wil 


shall always 


too, the Ord 


ition 
rest I 
yr ititude, 
ivy staff on whose 
rience | learned to lean 
were 
s Har 
Burns, 
he rs. both 
Wash 
were 
austrict 
so much to keep indus 
foretront 
Washington 


was n itural 


men of all times 


Army 


hilir 
AOLLITY 


His remarkable 
attracted the attention of the 


ite President Roose velt. He was given 


the crucial assignment of administering 
Lend-Lease. In 


mission h 


the program of 
historic served witl 


tion 


country Robert 


his famous biog 
osevelt and Hopkins, praises 
doer who worked fast I 
I deem my elder statesmar 
, T 1. ot 
1om I will constantly look 
on toreign miulit 
ly on anything 


job Ma} 


Retired 


Gen. 
urns, 


gain find the 


And now, as before, I a 


Ordnance Association in the 


oi the patriotic organizations 


for national defense. 
than a mon 


little more 


occasion to commend 
ai quality of the 
you submitted for 
oduction in an emergency. 
have changed your name. 
merican Ordnance 


applaud the change 
is In keeping with the times, 


trend toward over-all unit 


omuse you We are going 


Unification Not New 


Unification in ordnance matters 
found that out 
d on that 


Ordnance As 


Arsenal on 


new I 


{ 
Tact 


that same spe 
Americar 


atly encou 


this about 


1ajor 


" lic} 
dgducation, Will aAcCcCOM ps 


1 minimum of dislocation 


s own plants and with maximum 
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usefulness not only to the efforts of the 
men at the front but with a full regard 
for the needs of a solid civilian tront 
behind the lines.” 


These sentiments of mine about 


American industry, uttered three and 


a half years before Pearl Harbor, proved 
to be prophetic. The quality of Amer 


ican ordnance produced by American 


industry, delivered where and when 


needed, :n the quantity desired, by 


American means of transportation, did 


thousands of 


And 


American 


hundreds of 
War Il 


world for 


indeed Save 
World 


throughout the 


lives in respect 


ordnance and the and the 


skills 


duction of 


management 


and know-how behind the 


pro 


these American munitions 


stands out today as the greatest deter 


rent to to start 


igyressor 
ead to the 


American 


precious 


tenet 


American 
ind tho f us charged with national 


defense recognize is OUr prime duty 


responsibility the tion of 


With us the right to 
ife 1s an inalienable right proclaimed 


n our Declaration of Independence, 
traditior 


and protec 


lives ayvainst war 


mbedded over the cen 
turies i I rerit - the common 
law if 
stitutior 


Howe 


dictators lif f an 


erned by 


imdividual is 


intries FON 


not a tter of great concern. Another 


gg in the IVUTcssive 
mac laceable by another 


j 
spare i\ rilable. 
the dict 


he 1 


who thrives on t 


ut he does understand force 


i 
meaning of odds. The 


indlis ve agyyres 


1 
i would 


' : 
nce him conclusively 
inst winning are 


reform ofr 


world 


we need the 


That 
strength of 


shaled in support ot 


against. is why 


American industry mar 


American torces 


in being. In that powerful combination 


we will find the road to peace—peace 


through strength—and it is peace 


through stre ngeth that 
is the goal of Amer 
ican policy today 


Our responsibilities 
' 
to ourselves and to the 
] | ld 
civilized world presup 
military strength, and, sec 


pose, first, 


ondly and of equal importance, the eco 
nomic health capable of supporting that 
nilitary strength. One without the 
other would be unavailing. The formula 
is military strength plus economic health 
and strength. They presuppose a pro 


ptible of rapid 


and orderly conversion to the qua 


ductive economy sus 
witty 
manutacture of weapons and other im 
plements of war of the highest quality 
ot the amazing idaptability 
know 
es tor combat 


more rapidly than we can produce the 


' 
Because 
of American youth, we« that we 


can train military for 


intricate weapons of modern 


with whi h they must be armed ‘his 


tact makes it all the more imperative 
that men such as are gathered here to 
night and we of the Defense Establist 
ment take every | 
ussure the mobiliz 
the shortest possib! 
flash or an eme 
You of Association an 

ilways subscribed to that philosophy o 
That i 

in the days 
Walsh referred in 


dopted a plan of 


this 


preparedness 


} | 
tion tong | 
because that pial 


quarters 


perfect 
plans 


experience 


Must Know Requirements 


Our toren 
ot the S¢ 
is YOU SO 


wavs been. to 


statement 


requirements of the Army, the Navy, 
and the Air Force. Presented simply, 
our goal is to determine what will be 
needed, when it will be needed, where 
these needs can be filled, and how they 
will be obtained. It is essential that we 
be able to tell industry what we want 
it to produce, the quantities that will 
be needed, and the schedules on which 
will be Had we 


deliveries required 


been able to do this fully in 
World War Il, we 
7 


than a full 


tume for 


could have saved 


more year of hostilities 


Mobilization Plan 


Let us consider for a moment a few 


ot our present industrial mobiliz 110n 


plans. These plans are not drawn up 


in ivory towers by isolated theorists 


They 


thinking of 


represent the  best-considered 
our top defense and toy 
industrial leaders. While industry's par 
ticipation is voluntary, you and I know 
how effective it has been, and it is the 


continuing participation such as you 


have given us in the past that will make 
it possible for industry, in turn, to de 
velop its own plans for rapidly con 
verting lor wartime 

necessary 


We hav 


preparedness 


initiated 
to disco eT 

some cases we actual 
tools that will be needed We have 
held pilot rur ) st models 
produced small 

power. We 


ven h 


ind 
ind 


man 


Association know 
Il the Government built 
1 cost of more than twel 


billion dollars About 





them are currently held in the national 
defense reserve. 
We are 


private industrial plants so 


allocating production to 


that our 
suppliers will know in advance what 
we expect them to produce in an 
emergency. 


We are 


182,000 items of tools 


working on a reserve of 
and other equip 
held we are 
National Se 


1 on such matters 


ment. In the man-power 


working closely with the 


uritv Resources Boar 


training workers, using skills to the 


intage, placing production 


is W he re the aibor supply 


isting in 


1- power 


irpenter, over nine hundred 
dollars wor Strategi ma 
pending 


add to 


that 
to 
it SIZE 
We nave 
progress in current procurement pol 
icies. We igned 
hasing responsibi oa 


interest of the 


also made substantial 


have a a mpl te pur 
single de 
whe ne 


partment 


could this way best be 
Army 
example, purchas food for the 
services he Navy, ll the 
the Air 


equipment 


Government 


served. The 1artermaster, tor 
hand tools; 
Force, photographic 
For rocurement of 
medical supy lies we operate 1 jornt 
boar . For 

uircraft, a plant is assigned to the Air 


Navy 


purchasing procurement of 


Force or to the service 


selected takes its own 


needs but also service 


Single Catalogue System 


Che project of a sing 


cle t uling 


italogu 
the millions ¢ 
toug 
amped and 
ind we hope to fins 


We are 


equipment th 


working ot 
tion of 
uniform engineer 
thing yu and 
)2 0 
ot spec 
tion in the aéronau lectrical, and 
electronics fields nade substantial 
prog . and grou rules and priority 
r are | Velop ) a sys 
tematic approach to ' in all 
commodity fields 


These are some f our industrial 
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mobilization plans which are designed 


to give America maximum security 


without militarizing our Nation or 
bankrupting our economy. 

In munitions potential the United 
States holds the real balance of 


| 


power 
Be cause We 


inne ] 


NOI can expect 


outn numerically, we in 
America n 
in man power by the superiority of our 


With 


bers of the American 


nake up the difference 


weapons the help of the mem 


Ordnance As 
| Witt 
1 


I done it before 
your help, we will continue to maintain 


sociation, we nave 


that mark« icy that proved so 


decisive 
Worl 
Ir 


cussion of the material 


Be y 


probiems d im 


| { 


our national del se, such as matters of 


production industrial mobilization 
I 


jut | 1 not approach the close of 


cou 


these re without some reterence 


ifKS 
to the human beings behind our n 
tary program who ultimately determin 
the measure of its success. Civilian or 
military, in or out of service, thes 


men, such as yourselves, 


who work s« 
untiringly on our defense plans, are 
Americans, 


sons who would be in 


devoted citizens of a democ 


racy, fathers ol 


the Vanguard of our armed forces i 


the shootir ever to open up 


again 


The patriotx 


industrialists of 


our 


time, even as I, wert 


referred 


country at one 


scurrilously to as “war mon 


gers. That charge was rank libel then 
and would be now, for they are, 
contrary, now as then, the peace mon 


of American 


shall rely 


gers of America, the hope 
stren tl | Nn hem we 


this stret I means safety to us 


you about prepara 


last analysis 


is compicx, 
} 


Said in this roo 


dificult A tew 


n those months | 


to vou we have 


report 


Steve Early, Deputy Secr 


Defense, who expected to 


here and was stopped on a matter by 


the President at the last moment; 


Gordon Gray, Secretary of the Army; 


Frank Matthews, Secretary of the Navy; 
Stuart Symington, Secretary of the Air 


Force; Jimmie Burns, to whom I 


referred in affectionate praise—they are 


| 
a group of civilians as ever 


this country in the Military 
Establishment. 


And 


General 


over on the military side we 


Bradley as the 
1 Chairman of the Joint Ch 


Dent Gener 


arm 
with 

round some of the 

when 

» at Mr. Forrestal’s 

\ no attention to 


rom such 


A Plea for Support 
when you think 
and military, is right at 
strength of Ar 
the military strength and the economic 


strength that must go with it to give 


combined strength that leans 


ind peace for the world 
when you think we 


give us your 


rise up and 


Give us the devil if you think 
vocal 


is all 


when 


ire wrong, but when there are 
know 


you 


cs who don't what it 


I pray of who do 


ght, stand up and help us 
, ' 
il America 
therefore met 
iation, at your greatest ban 
is one of the greatest, I 
the history of New York 
As fol 
appreciation for th help 
¢ past ith con 
have the best fense 
history ol 


ise YOu a 


mat 
ir country, ser 
1d secure 
to keep her respected and feared 


oat 
vy would-be aggre 


to keep America sound ar 


through strength for 


(sod 


wy our posterity 
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Warfare under the Seas 
Will the Submarine Replace the Surface Warship? 


o 


by 
Lieyd H. Norman 


° 


Developments made in 
World War II have given 
the submarine much 
greater promise as the 
significant naval weapon 
of tomorrow's warfare 


8 


warfare, the 


N the 


one 


atomic 
for man to hide is 
in the gloomy waters of the seven seas. 
The ocean is the great concealer, and 
that is why the submarine is increasing 
in importance as the nearly perfect 
naval The submarine’s great 
est asset is its ability to hide, to listen, 


weapon 


and to wait—and then strike with the 


with the 


stealth of a footpad and 
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' 
cobra 


deadly viciousness of an angry 

Those who look ahead into the fu 
ture of wartare are convinced that the 
become the 
instrument of attack. 
tell you that the submarine will remain 


after the big flattops, the battleships, 


submarine will primary 


naval They will 


the cruisers, and most other surface 


warships join the frigate and the gal 


museum pieces. 


leon as 
Here is why military strategists who 


are trying to wartare 


prepare for 
twenty-five years ahead are betting on 
the submarine: First, submarines pay 
high dividends in return for their in 
vestment. For every single unit of M* 
(men, money, and materials) ex 
pended, the enemy has to spend six 
teen. Submarine experts discovered this 
pay-off” ratio from World War Il 
experience. 

in their in 
according to Adm. 
Chief of Naval Op 


become the “dread 


Secondly, submarines are 


day, 


Some 
Denfeld, 


they 


tancy. 
Louis | 
erations may 


naughts of the deep,” the capital ships 


of tomorrow. Eventually, says Defense 


Secretary Louis Johnson, atomic bombs 
may be delivered | submarines or 
pilotless rockets. Some atomic wartare 
like Adm. William S. 


even toresee the when 


experts, Rear 
Parsons, day 

t ll launch globe-} J 
submarines w launch globe-hopping 


, ; 
rocket weapons with atomic warheads 


Thirdly, new true submersibles are 


on the way, with power plants which 


will give them extraordinary under 


extremely 
The 
lurk deep 


water speeds, making it 


difhcult to combat them new 


submarines wil be able to 


under the water's surface, perhaps out 
of reach of even the best listening and 
detection devices. They wi!! be able to 
remain at sea for months, limited only 
by the physical, mental, and emotional 
crews 


endurance of their 


Cheap ond Effective 


Because the submarine is the cheap 


most effective naval 


est and weapon 


nations will continue to 


hght 
Ihe submarine is especially favored as 
the 


tions, 


for its cost, 


use undersea weapons to wars. 
not na 


like 


mounting 


naval weapon of “have 


and even wealthy nations, 


the United States, pressed by 
secking e¢ onomical 


With our na 


than 


detense costs, are 


weapons for the future 


tional 


$100 per head compared with $8 back 


detense costing us more 


n 1935, we are becoming more inter 


ested in weapons which can w at the 


least cost 


Submarines, however, are not de 


cisive Weapons or instruments of mass 


They 


Despite some extravagant 


destruction. cannot win a war 


alone claims 
made in Sunday suppement articles, 
designed a submarine 
knock 


fighting potential. 


But 


no one has 


which could out an enemy's 


submariners are confident that 
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The hull of this Guppy-type submarine has been completely streamlined and is 


equipped with a “schnorkel” 


in enemy § 


disrupting his over 


by raiding his men 
cing the enemy to 


prodigious ine expensive < 


forts in ombating the submarine. 


Countermeasures Expensive 
Mi I t doll must be 


narine 


" 
spent Dy 


Ww ith 


which permits Diesel-engine operation submerged 


heavy bombers against an enemy's war 


industries resources 
duty, searching 
planes and missiles far 
he latest electronic de 
These pickets would 
Force’s nation 


ith the Air 
| 


reen or would guar 


l-missile launching anc 


hostile coast. Guided 


es like the Ct 


mecrman \ 


IsSiie, 


and other 
at Point 


types 


experiments 


iploym 
Other submarines 


ropot weal 


10. To carry troops for sneak attacks 
by large assault battalions to destroy 
like rocket 


launching sites. The Navy has con 


vital enemy installations 


verted two wartime submarines into 
troop carriers (SSP’s) by removing two 
engines and torpedo tubes and by add 


ing a tanklike hangar deck to 


g on the 
carry amphibious equipment. 

11. To supply support for sneak am 
phibious landings by the Marines, with 
submarines carrying cargo or gasoline 
The Navy 1s | 


converting several sub 
marines 


into cargo (SSA) and oiler 


(SS)) types. 


2. For 


detect enemy 


mine-neid reconnarssance to 


mine-laying 


operations 


Submarines, because 


they are con 
led 1. thic hetter thar . f 
cealed, can Go this Detter than aircratt. 


1 
peacon 0 


ines ¢ 


Ww 


The 


conquest 
its (on 


ike Mal 
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Russia’s big shortcomings are in tech 
nical skills, in the production of pre- 
cision instruments and tools, in electric 
power and industrial machine re 
sources. Obviously, the submarine can 
do little to make these shortages more 
acute and paralyzing. 

This is the new strategic problem 
confronting the American submarine 
fleet 


that has 


How to fight a land-based power 
a small, outmoded, third-class 


navy with 5 tons of ships, and 
with a tenth-ranking merchant fleet of 
1,700,000 tons 


The Red Navy, 


can sources, 


Ameri 


according to 


has 250 to 300 submarines, 


but only a fraction of the Soviet sub 


modern, 


marine leet onsists ot 


deep-diving vessels taken from 


tabricated with the 


Germans or 


of captured Ger in engineers, 


and plans he Russians could 


than a squadron o 
: undersea raiders ag: 
Americar hipping in the next 

SE 

With rhe 
phasizing sup irine 
y, the No. 1 
Navy in i 
hghting 


Mo 1 recal 


unders cral luring 


ussians 


apparently 
wWartare in 
naval strate task ot 


United States future var 
Russian submarines 
s that Ameri 
World War 


Il sank 2 Germ U-boats and 


would be 

Admura 
can 
23 
Japanese submarines. British subs sank 
iS It 


19 German, in, and 2 Japanese 


submersibles. need that subma 


our best antisub 
Navy is buil 
SSK) at a 
ach. 

developments 


e world’s big 


rines may 


marine ling 
three cost ol 


originated 


and air-intake tubes which 


submarine to operate its Diesel engines 


permit a 


approximatel hifty to sixty feet below 
the 
“nose” of the schnorkel showing. With 
1944, the 
German U-boats threatened to win the 


Atlantic. 


waters surface with only the 


this device, introduced in 
Battle of the 
Secondly, the 


extra-large batteries and the schnorkel, 


U-boat with 


ns built 120 by the 


of which the Germ 


, 
end of the war | never used. These 


submarines could wh a submerge: 
speed of 15 knots on their bat 
teries or about 10 to 12 
Diesels. American en; 
died the Dype 2! 
on a war patr 
system was 
ated, Th 
displa cement 
torpedoes 
maximun 
Teet The 
mented with 
captured tre 
ncorporated 
ined “Gupy 
United States 
ing converted 
“gre ater 
sion.” ) 
Thirdly, the 


boats equipped with 
drogen-peroxide engin 
operate at higk 


spec 


periods (about 


six hours) under wat 


I 


without any extern 
using ts owl 


engin 


Designed 
hydrogen-per 
tried before 
mental Type 


ate 1m 19042 


This is a fleet-type submarine recently converted for troop carrying. The tank 
on the afterdeck is a watertight storage space for amphibious equipment 
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engine removed trom a Type 17 boat 
that our Navy brought to its engineer 
ing laboratory at Annapolis, Md., after 
the war for secret 


The bigger Type 26 with the Walter 


experiune its 


engine was the German Navy's bid for 


victory—but it came too late. It was 


when the war ct 1. it 


had a 


tons, 


being built 


was to have surface 


ment of Q0« I to 


with no spares, a crew ol 


' 
maximun submerged dept 


ect. The Type 26 was t 
ce powe! Diese 


ypcration at 14 iK 


systems 


dgerwater specas 


hvdrog 
25 knots 


the Krets ul 
Diese] ’ 


n px rox 


The “Guppies" 
S. Na 


U-boat 


its Wartime fieet submar 


Guppies 


py-type craft. The 


onverted by streamlining ti 


deck guns 


removal ot 


structions 


1 exp with 


hydrogen peroxt and 


ecring 


xicle 


\nn 


t ohly 

‘ ves 

juse any umpurity 
ignite in the rich mixture 

The Navy's two new submari the 

ind TRIGGER, 


iow being 


TANG 

cost of 2! 
have Diesel 
1dapted 
Walter 
becomes 
being 


Atomi 


prop 
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Industrial Planning for War 


Problems of Emergency Production Need Solution 


3 
by 


John Slezak 


. 


“The problems confront- 
ing industry in planning 
for war consist pri- 
marily of knowing what 
is wanted, how much of 
it is wanted, and when 
it is wanted” 


8 


t N the preparation of these remarks 
[ asked approximately thirty out 
their 


views on this subject. r e ot these 


standing men trom 


men represents a compat 

tive in prod 

ing World War II. Some of t 
, ' 


| 


uction of War 


panies n 


mately peop! 


some 2 people. Some o dealt 


with only one service and others with 
rvices simultaneously, Some of 
roduced products | 


| rodu 


peacetime 


, : 
olume—and_ oth 


irticles compicte 
eacetime products 
[here is one interest 
permeates these c« 
in industs lave not only 
respect men in uni 


11so0 


irmed force 


Navy 


organiza 


alwavs ’ t ” 
and our 
ipart 


trons 
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In time of emergency the job of in 
dustry is to help to convert the eco 
nomic resources of the Nation into mil 
tary strength in the shortest possible 


time. And what are the problems con 


fronting industry in planning for war 


production? A subject of this magni 


tude cannot, of course, be adequately 


overed in the brief space allowed. I 
could discuss this subject by the hour, 
telling of the difficulties encountered in 
acquiring the “know-how” for the de 


sign and procurement of production 


f 


gages and measuring instruments, of 


inspection problems, of getting de 


liveries ON Ma hine tools and mate rials, 


difficult 


‘ 


or overcoming machining 


problems, of improvising production 


with old and obsolete machine tools 


‘ 


while waiting for the new ones, of 


training management and production 
personnel, etc. 


jut all these are 


run-of-the-mill, pro 
saic problems which 
an and should be 
iIved by good man 
agement as a matter 
However, 


has occurred to 


routine 


W ith 
| 


me | shou rather deal 


problems g procurement an 


, | 
other problems not always 
susceptl I Ito! by industria 
also or 


manage t ilone It has 


curred to me that you may enjoy seeing 
some of these problems through the 
} ’ ] 

dustrial leaders who co 


They 


not gh their con 


eves ol 
operated wv th ) is survey 
may 
lusions. | I 1el lat 1S the 


way Perhaps “seeing our 


us may have some 


I oversimp incation I 
ut the problems contront 
lanning tor war con 


Knowin what 1s 


how much of it 1s 


when t 1S 


wing 
rt it! And yet most 
yor production difh 


originated 


last war 
the military to give in 


sv workable 


inswers t 
these questions 


I understand and appreciate the 


blems brought about by the ever-chang 


ing conditions of war and wartare 
the fluidity of war. But 
become so fluid that they are all wet 


and nothing is effected but a sense of 


Situations can 


frustration! 

For instance, in January 1942 a Mid 
west manufacturer was asked to quote 
on the cost of tooling up and the price 
per unit on the M7 light tank. The re 
que sted rate ol production was 1,000 
tanks a month. The job was extremely 


urgent, and tremendous pressure was 


applied to get delivery on these tanks 


in the shortest possible time—cost was 


no object. However, of the approxi 


mately 3,300 drawings covering this 


tank less than goo were available, and 


after the contractor started working on 
this job he was receiving design changes 
at a rate of approximately one every 
40 minutes! 


The story of how this capacity was 


created—buildings, machinery, tools, 


j 


production organization, etc., 1S 


However, when 


ready for production in March 1943, 
j 


the project was completely abandoned. 
Government 


approximately $25,000,000, and 


Out-of-pocket loss to the 


were other losses that cannot be 


ensily calculated in terms 


mention similar examples re 


rarding artillery, small arms, and am 


munition. For instance, on the carbine 


alone we received over 600 mandatory 


design changes after it 


tion. Ot 


was in produc 


course there was considerable 





This article is based on 
an address delivered by 
Colonel Slezak before 
the Industrial College of 
the Armed Forces in 
Washington, D. C. He is 
president of the Turner 
Brass Company, Syca- 
more, Ill., a director of 
the American Ordnance 
Association, and presi- 
dent of its Chicago Post. 
During World War II he 
was chief of the Chicago 
Ordnance District. 
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improvement in this picture toward the 


end of the war. 


Problem of Requirements 


My survey indicates that the ques- 
tion of requirements was one of the 
very important problems that troubled 
industry. I am sure you will be inter 
ested in some of the reactions received 
from the manufacturers I have men- 
tioned. Let me give you some examples: 


“I know that because war is fluid 


the requirements remain in a con- 
stant state of flux. But I believe that 
this very truism was too often used 
as an apology to cover blunders 


which need not have been made.” 


“You are well familiar with all the 
procedures that had to be complied 
with in connection with procure- 
ment. Realize, then, what chaos was 
created in the individual business 
which frequently had to go through 
all the mechanical procurement pro- 
cedures only to be told that the re 


quirements no longer existed.” 


“Another evil effect of these ‘false 


procurement alarms’ was psycho- 
logical. Those contractors who were 
unfortunate to have experience like 
this belief that the 
War Department did not know what 


it was doing. A contractor so treated 


came to the 


be mollified once, or 
and 


could usually 


even twice, with the ‘song 
dance’ about the fluidity of war, but 
after that he began to lose confidence, 
and with it, respect.” 

“If only 


the procurement approach, could be 


one improvement, from 
made in the future I would vote for 
intelligent handling of basic require 
Number 


benefit that could be accomplished.” 


ments as being the One 


I had, personally, many similar ex 
periences, but one sticks in my mind 
more than any of the others. We were 
driven hard to produce certain medium 
tanks. We got everybody in high gear 

unlimited overtime—no Sundays or 
holidays off. I personally spent New 
Year's Eve with workers at their ma 
chines. They wanted 


New Year's Davs 


families but were persuaded to stay on 


Christmas and 


at home with their 
the job. 

We met and exceeded our schedule, 
were told to 


but on January 
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“Carrying the load placed 
on industry in wartime 
essentially involves, men, 
money, and materials. Of 
these the most important 
element is men, because 
if the problems of men 
and organization are han- 
dled well the other prob- 
lems become of second- 
ary importance or tend 
to disappear entirely.” 











} 
loss 


stop all shipments. We were at a 
how to explain this to our employees 
and the community. It must be remem 
that 


support of the American people our 


bered without the wholehearted 


maximum ability to produce can never 


be realized. 
] 


If we had unlimited resources o 
men and materials, this type of situa 
tion would be foolish and in time ot 
war would be of relatively small im 
But 


unrealistic 


portance. with our limited re 


sources, requirements are 
not only wasteful but can cause tragic 


c onsequences 


Men, Money, Materials 


Carrying the load placed on industry 


in wartime essentially involves men, 


money, and materials. Of these the 
most important element is men, because 
if the problems of men and organiza 
tion are handled well the other prob 
lems become of secondary importance 
or tend to disappear entirely. 

If we had men in the procurement 
agencies who not only knew what was 
wanted but had the ability to convey 
this understanding to industry and 
that 


specifications, etc 


make sure industry s intert reta 


tion of was what 
the services wanted it to be, our prob 
lems in preparation for war produc 
tion would be relatively simple. 


And if 


management 


industrial 
were so 
organized as to be cap 
able not only of rapid 


expansion of manage- Y4 
ment functions but also 
of corralling the constructive forces of 


their respective communities so 
be able to utilize them in fulfillment 


of their mission, the problems that we 
are talking about would virtually dis 
appear 

Proper organization can go 


meciocre met 


wav toward making ever 


function effectively, and 


men frequently can get the desired 


competent 


results in spite of poor organizational 
setup. 

Some of the production problems 
caused by poor organizational proced 
ures and by men not equal to their 
jobs are indicated by some of the typical 


comments | have received 


‘There was one period when we 
had to satisfy six different inspectors 
from six different services on the 
same spare part. That certainly does 
not make for efficiency, and it didn’t 
help a critical man-power situation 
those six different in 


either when 


spectors did not have a single com 


mon way of achieving their own 


particular missions 


“Based on 
think 


coordination on 


our experience, we 


that there must be a better 


inspection between 


the armed forces inspectors, prime 


contractor inspectors, and subcon 


tractor inspectors. Time and time 


again we had the experience, on the 


same part, of Satistying our prime 


contractor inspector but not the 


armed-forces inspector, or vice versa.” 


“Inspectors from one branch of the 


service should not be made respon 


sible for inspecting work going to 


another branch. We found in such 
that the 


more afraid to make decisions, feel 


cases inspector was much 
ing that he might be more quickly 


criticized by the other branch.” 


“Procurement personnel should be 
in line with 
had 


trations of stock brokers attempting 


selected more carefully 


their responsibilities. We illus 
to negotiate and purchase all sorts 
of technical items, with practically no 
knowledge of engineering drawings 


or production operations 


“All kinds of procurement officers 
Many had 


manu 


descended on industry. 


litle or no experience in 


facturing, and it appeared at times 


that out of pure frustration they 


were looking for some on 


with a contract 


“We had 


auditors 


nany weeks when sev 


eral from several different 


services were here at the same time. 


These auditors did not accept each 


other's audits or findings 





“There is one thing which we cer 
tainly think would be helpful to in 
dustry in general and that is the 
establishment of adequate procedure 
consideration of 


under which the 


deviations from any standard could 


be expedited.” 


Lack of Authority 
brings to my 


This last 
mind the difficulties caused by 


comment 
faulty 


organizational setup. It happened again 


and again that the individual respon 
results did not 


have adequate authority over all ele 


sible for production 
ments of production to accomplish his 
mission. Let me illustrate by an in 


cident from my own experience At 


one period during the war the pro 
duction of 8-inch 
critical list. We 


and earth to produce these 


shells was on the 


were told to move 


heaven 
shells. | was with a War Department 
official in the office of the president ot 
one of the manutacturing 
8-inch shells. Chief among the reasons 


companies 


for not meeting the production sched 


ules that this man gave was that the 
War 
not let him hire enough men to meet 
War Depart 


ment official then turned to one of his 


Manpower (Commission would 


his requirements. The 


sides and directed that this company’s 


allotment of men be changed it once to 


the number requested by the manu 


facturer 
official, even 


though he was responsible for produc 


It was obv 1ous that thi 
tion results, did not have vuthority to 
This is what hap 
Management 


issue such an order 
pened: The 


local Labor ; 
Committee of the 


War Manpower 
Commission refused to budge and was 


sustained by its regional director and 


finally by Mr. McNutt himselt 


In the meantime, days and weeks 


went by with no constructive results 


Finally I personally managed to sell the 
hangu 


i ‘ mimiuttee on 


hat, b 


teresting 


centralization. As I see it, the cen 
tral office, so to speak, should serve 


only two broad purposes: first, to 
and, 


disseminate the requirements 


secondly, to act as a service agency 


in supplying the basic legal ground 
rules and up-to-date national price 


information. It almost always fol 
that when 
’ 


Washington got mixed 


low ed 


up in proc urement, 


confusion resulted. I 


realize that the poli 


tical pressures to 


which the ‘main of 


fices’ were subjected by virtue of 


location makes complete decentral 


ization a difficult problem, but | 


strongly urge that we should be 


working toward making the Wash 


ington ofhce of all the branches 


highly efficient service agencies to 


assist the field offices in the actual 


procurem<e nt work.’ 


I personally believe that decentrali 


zation of operations and delegation of 


adequate authority to the individuals 


involved would have eliminated many 


and unnecessary and costly 


Ordnance Depart 
this 


delays 
nuisances. In the 


ment we were very fortunate in 


respect. The Ordnance district chiefs 


had adequate authority to do the job 


well and were close enough to the con 


tractors to bring about friendly co 
operation and mutual understanding. 
I think that industry could well emu 
late many of the operating practices of 
the Ordnance Department during the 


last war 


Selective Service Troubles 


f Selective Service 


unnecessary headaches, 
war it may prove to be 


irv. This is the way 


] 


riends in industry feel 


, 
s during the 


ny cases these 


“The individual inequities which 
resulted from the use of men were 
so flagrant that I can only hope for 
their correction through some kind 
which will 


of national service law 


view all our available man power 
as one pool from which assignments 
will be made solely upon the con 
sideration of the good of the state in 
time of and not 


emergency upon 


benefits to the individual.’ 


Problems of Renegotiation 


The problems caused by renegotia 
tion created confusion on the part ot 
some contractors and dismay on the 
part of others. On one hand there was 
tremendous pressure against cost plus 
contracts as being against the best pub 
lic interest, while on the other hand 
ill contracts, by the virtue of statutory 
renegotiation, became cost plus con 
tracts. In my opinion, renegotiation in 
a free democracy can never become a 
successful substitute for intelligent buy 
ing. Here are a few comments from 
my survey about this matter of renego 


tiation: 


Renegotiation in general seemed 
incentive for 
difficult 


to understand, and you never knew 


edge of 


to dull the 


smaller companies. It was 


what it did to you until a long in 
contract was well in 
You 


knew wheth r or not vou would lose 


terval after th 


completed never 


progress or 


some of your skin with your shirt. 


There was neither protection in case 


of loss nor much credit for doing 


in outstanding job. 


Actually, as you are well aware, 


all renegotiation was lefeated 


per se in those many cases where a 


ontractor performed inefficiently on 
one contract and efhciently on an 
other. Actually, to accomplish the 


purpose of saving labor hours and 


materials the whole system should 


be set forth and administ 


incentive rather than a 


the contractors 


solu 


that the 

r problems 
ations both in 

in industry 
wartime mis 
irmosphere of 
manned by the 
ire most likely 


ergency 


ORDNANCE 





A Study 


of 


Man at War 


A Psychologieal Analysis of the American Soldier 


8 
by 


Edward A. Fitzpatrick 


8 


A critique of four vol- 
umes dealing with the 
behavior of the Amer- 
ican citizen under the 
fatigues and the pres- 
sures of wartime service 


| OOMING on the horizon of mili 
| | 
tary literature is the monumental 


\. Stouffer, et al., “The 
I of which 
deals with “Adjustment during Army 
Life,” and Volume II with “Combat 

\itern ith The 


the Princeton Un 


work of Samuel 


American Soldier,” Volume 


and Its books are 


published by 


versity 


November-December, 1949 


Press. These are part of a 4 
series of studies in social psychology 
in World War II being sponsored by 
the Social 


Research | 
Che other 


Science Council 


two deal with experiments 
on mass communication (Volume III) 
ind with measurement and prediction 


IV) 


The basic content of the two volumes 


( Volume 


vailable concerns the attitudes of 
American soldiers during World War 
Il both in the United States and in the 


They 


information 


overseas theaters of operation 


contain a great body of 


based on numerous questionnaires on 


soldier attitudes toward the Army, but 


the primary interest is in the method 


logy of social psychology 


The material was originally collected 


in the Research Branch of the Infor 


mation-and Education Division of the 


This mate rial has 


Social 


United States Army 
tilable to the 
Council The 
have 


issumMptions, 


now been made av 


Science Research data 


ire not new but been worked 


over with conceptions, 


More it 


ven to the 


1 } ' 
ctua TOOLS 


ind other int 
ld have 


problem of presentation 


tention shot heen 


and the prin 
' 
ipies of expositior 

An introductory 

iking the data 


Department assu 


volume 


for the analyses and interpretations con 
tained in these volumes, which are the 
sole responsibility of the authors 


Though 


under a grant by the Carnegic 


the volumes were pre aired 


t 
Corpora 
tion, “that corporation is not, however, 


the author, owner, publisher, or proj 


rietor of this public ation, and is not to 
be understood is 


approving by virtuc 


of its grant any ol the statements mack 
or views expressed therein 
Frederick 


direc 


However, in a foreword, 


Osborn, formerly major genera 


and Edu 


about th 


tor of the Information ition 


Division, enthusiastic report, 
attitudes unique He 
“Never before had modern meth 
] 


social 


calls this study of 


says, 
} ; 


1 
ods ol science been emt oved on 


so large a x ale, by such ompetent 


technicians.” In view of the Crosley, 


Roper, and Galh p Polls, which used 
the same techniques ind methodology, 
this is a fairly 


One 


strong Statement 


wonders also it the statement 


in the foreword that in no 


try could there be found 


with such a high level 


modern techniques for in luencing the 


beings. The Ger 


navior ot humar 


mans under Goebbel thes« 


wer usif 


ind a whole lot of additional techniques 


with surprising in i sm 


tion 


i71 





So much for those whe are sponser 


ing the report and accepting the re 
sponstbicy. Uhe fact is that the report 
was made by military 
and dratt-deferred civ 
ilian personnel in the 


Edu 


and 


Information and 


cation Division, 


the leaders in these 


studies are now work 


ing them over under the same super 


vision in the name of the Social Science 


Research Council. The responsibilities 


now theirs as civilian social scien 


tists 


Three Audiences 


The authors explain that the books 


ire written for three audiences: the 


liter } } n rd th | 
military, the ustorians, and the social 


scientist It I 1] for the third 
group however, that the volumes are 
| | 


proauced 


“If either the 1 forces, on the 


irmec 


one hand, or the historians on the 


other, were to be the sole audience for 


these books, somewhat different pro 


cedures of organizing the primary ma 


terials would have been idopted. But 


there is a third audience—of social psy 


chologists and sociologists—and this is 
the main audience to wh h these books 


j 


are iddressed The study of personal 


and = institutional adjustment to new 
social situations may be stimulated both 
volumes and 


(Vol. I, Pp 4). 


by the findings in thes 
by their shortcomings’ 
This explains the barrier for the gen 


eral reader which the first fifty pages 


make because of the preoccupation with 


the methodology of social psychology 


struggling efforts to become a 


and its 


One may see clearly that the authors 


of these volumes are especially con 


scious ot the pioneering har acter of the 


work, the 


inad quacies ol 


weakness of its bases, the 


its methods, the tenta 


tive character of its results—and yet of 


ploratory value the vol 


should 


If 
umes are read in this spirit they 


und stimul iting not only 


scientists but also to military 


} 


} 
nN 


personnel ind shou d turnis 


the historians For example, 


ithout 


repeating a warning on almost every 


other page. In the stage of 
social science, and perhaps for a very 
long time to come, data of the type 


Volumes I 


present 


whivh constitute most of 
and Ii are likely to be staples of social 
research 

that 


trom a table of association or even from 


Our habits of thought are 


such plausibility of an inference 


all too beguil 
ing. Hence the need for candor” (Vol. 
I, p. 48). 

In the preparation of these volumes 


two illustrative cases is 


the writers found several fields of 


knowledge helpful in their effort to 


develop social psychology to a point 


from which it is hoped empirically 


inferences and predictions 


These fields are dynamic 


verifiable 
can be made 


psychology, the psychology of learn 


Freudian psychoanalysis, social 


ing, 


anthropology, and the other social 


sciences 
Some of the useful conceptions 


drawn from these felds are: (1) the 


, ' , 
idea of the human being as cor trolled 


by drives and wishes, often uncon 


scious rather than rational, (2) the 


Pavlovian conditioned reflex and con 


trolled experimentation, (2) social mo 
bility, (4) mass multiple memberships 


in organizations, and (5) the nature 


of social institutions, social change, and 
social control. In the present stag 


the social sciences it is imperative that 


all these conceptual schemes be kept 


open am their unity realized. 


Attitudes of Soldiers 


In \ olumes 


uttitudes of soldiers as de 


I and II the main facts 


concern the 


termined | their response to ques 


then analyzed 


Army 


tionnaires which are 


from the iriations of exper 


ience and personal background. 
Volume I deals 

, bl _ 

problems, more particularly 


Army 


iditions to what ar 


with the general 


with ad 


justments the old struggling 


to adjust ! tr con 


sidered t new methods of modern 
ludes such questions as 


best ad 


war This in \ 
What tvpe of 
1? What kind of 


disciplinary 


men were 


men were psy 


usted 
, | ; 
oneurot failures 


With onditions were 


} ; , 
j tis a 


men satis 


with immediate 


nts ith leader 


turnees from overseas, initial problems 
of occupation in Germany, and atti 
tudes of the soldier toward his Army 
experience and toward his civilian fu 
ture as he laid down his weapons for 
the last time” (Vol. I, pp. 52-53). 
Volume III analyzes the problems 


involved in studies. 


experimental 
Changes and responses are studied in 
the framework of control. Volume IV 
gives a detailed account of sampling 
held work. It 


odologic al 


and reviews the met 


problem of method and 


states the fundamental 


“the 


product and 


concept or attitudes most im 
portant single methodological contri 
bution” of the study. It points out that 
people who have extreme opinions 
hold them most intensely 

After the 
come of a prohibition of such studies 


War at the be 


initial difhculty was over 


by the Secretary of 
ginning of World War II, the Research 
Division had a hard time in breaking 
down what they regarded as a lack of 
cooperation. A representative in the 
Civil Service Commission cut the red 


them there. Representatives 


of the War Manpower Commission and 


tape for 


of the War Department Committee of 
Deferment of Federal Employees are 
said to have saved the organization 
from what might have been the “arbi 
trary” application of the Selective Ser 
vice regulations 


This, | 


representatives ot the Selective Service 


presume, means that the 


System or were they representatives 


of the President? 


wanted to put members 


of the Research Division 


in the Army instead of 


etting them stay in the 


Pentagon. Especially ap 


preciated by this group 


were the services of an 


Army officer “whose knowledge ot 


Army ways and whose vigorous and re 


Army ma 


| 
sourcetul tactics in using 


accomplish ends for which 


the machinery was never devised were 


chinery to 


indispensable to the establishment 


of this research within a_ military 


framework” (Vol. I, p. 12). 
} 


The backbone of the work consisted 
' 

f questionnaires filled out anonymously 
representative sampling soldiers 


questionnal \ SUL ¢ 


not only 
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on such matters as courts-martial, ab 
sences without leave, official ratings of 
officers, and the like were not too help 


ful.” The 
> & 


naires were 
plemented by informal 
and by op {j 
rp p Wy 
Statistics + 


findings 
| 


erational 
‘casing of 


question 


also sup 


The authors say that 
the “value of quali 
tative and 
the recognized from 
the beginning” (p. 38). Though of 
course the method adopted was made 


necessary by the fact that many of the 


impressionistic 


situation was 


problems could not be treated on an 
impressionistic basis, there is recogni 
tion of the basic difficulty that on the 
principal terms with which the study 
was dealing there was no agreement. 

“Although in the 
the Branch and in most of 
the text of the present volumes there 


main work of 


Research 


is no precise operational definition of 
attitudes like ‘atti 
tudes,’ ‘tendencies,’ and ‘opinions’ were 


used 


whence concepts 


more or less loosely and even 


sometimes interchangeably—the need 
for fundamental studies leading to am 
biguous operational definition of atti 
was 


(Vol. 


tudes in terms of measurement 


recognized from the beginning 
I, p. 42) 
As in all questionnaire studies there 


} 
l 


was carefu 
only to find the best wording but also 


pretesting of questions not 


to discover the kind of questions that 


should be asked. 
The “Old” Army 


It is greatly to be regretted that with 
in the space limitations it is not pos 
sible to give the concrete illustrations 
and results of the studies on such a 
wide range of subjects as, for example, 
the contrast of the old Army and the 
new. The “old Army” being described 
as follows: “Its authoriiarian organiza 
tion, demanding rigid obedience. Its 
highly stratified social system, in which 
hierarchies of deference were formally 
and minutely established by official 
regulation, subject to penalties for in 
fraction, on and off duty. Its emphasis 


f j 


wavs or doing things 


on traditional 


and its discouragement of initiative 


(Vol I, . 
Detailed problems discussed included 
mobility 


job 


promotion, xX 


personal adjustment and social 
Army, 


gnment, 


1 
in the especially 


assi ind job satisfaction; atti 


} 


tudes toward military leadership; and 


social control—the preparation and 


November-December, 1949 


soldiers for war. In- 


critical and favor 


orientation of 
dividual comments 
able—to the Army are striking and at 
times unquotable. 

There is an extensive discussion of 
the Negro soldier. The things that 
stand out possibly most clearly in this 
comprehensive statement are: (1) type 
of preference for officers, (2) in what 
camp he would like to be, (3) what 
branch of the service he would like to 
be in—all permeated by the strong re 
action to race discrimination. It is in 
terms of this that practically his whole 
attitude toward the war and Army or 


ganizations is expressed 


Combat and Its Aftermath 
The 


deals with the American soldier in 


second volume in 650 pages 


combat and its aftermath. It includes 
the same methods and the same tech 
niques as in the preceding volume but 
now applies them to a soldier with 
combat experience. The opening chap 
ter deals with the attitude before com 
The 


three chapters deal with the problem 


bat and behavior in combat. next 


of ground combat—the general char 


acteristics of combat, the motivations 
of ground troops, and the problem of 
control of fear in combat, developing 
John Dollard’s remarkable 


study of this same reaction, “Fear in 


somewhat 


Battle.’ 

The fifth chapter deals with the com 
bat replacement who is called the 
“orphan of the Army.” The final chap 
ter in this series on the ground sol 
dier deals with the attitude of the 
combat soldier toward the rear echelons 
and the home front 

The next division of the report deals 


The 


two chapters deals with the 


with the Air Force first of the 


morale 


attitudes of combat flying personnel in 
Air and =the 


the objective 


the Force second deals 


with factors relating to 


morale attitudes in the aérial combat 


situation, 


Psychoneurotic Symptoms 


The next division ot the report deals 


with the psvchoneurotic symptoms in 


the Army of which we have already 


: = 
heard very much and of probiems ot 


rotation and reconversion of overseas 
personnel. The following division deals 


with the problems o 


f redeployment and 
the postwar situation. 
} 


The first chapter of the final group 


the series discusses the poi system 


for redeployment and discharge which 


the social scientists are very proud in 
deed of having developed. There is no 
analysis of the preliminary studies in 
this field but at any rate the achieve 
ment is highly regarded. These studies, 
it must be noted, were responsible only 
for the order of the deployment and 
not for the rate about which a great 
deal of the “howling” centered. Chap 
ter XII the 


hostilities and the final chapter of this 


deals with aftermath of 
lengthy volume with the soldier as a 
veteran. 

These two volumes furnish a mine 
of information. There are gropings for 
a psychology, particularly a social psy 
chology of man, which are, in the opin 
authors, only first 


ons of the steps. 


Much of the material will raise ques 


tions in every one’s mind as to its ade 
The 
great ingenuity but may be gen 


The 


into the various attitudes and tests of 


quacy nonverbal behavior tests 


show 


erally questioned items entering 


achievement could be discussed for 


hours without definite conclusion, as 


indeed they are discussed at some 


length in the book 


Not Too Original 


At any rate, the volumes are sug 


gestive. These are not so strikingly 
original as the sponsors think they are 
in the application of techniques used 
for some time in education, in public 
opinion polls, and in market analyses. 
understand the objection of 
War in 


thorizing such polls. Questions might 


One can 


the Secretary of 1941 to au 


still be raised whether the introduction 
of such polls crystallize opinions of the 
attitudes which he 


soldier or initiate 


seizes upon to satisfy his mental situa 


a 
 ———— 


a 
~~? 


tion. They are obvi 


ously sugyestive for an 
intelligent leadership 
within the Army to 


correct these conditions. 

It should also be 
noted that these studies 
of attitudes as published 


furnish a good means for effective 
inhltrated 
We 


used 


work by subversive and 


groups within the military forces 
nay be 


must recognize that if they 


they ilso be use in an 


I he 


one way may 


other way remaining two volumes 


ly concerned with an evaluation 
They will un 
de which 


the humility 


ire rea 


of the tex 


hniques used 
doubtedly strengthen in attit 
exists through the report 
of the authors and a high hope for a 


science of man 
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Ameriea’s Air Defense 


Radar Will I 


ny an Important Part 


In Spotting Any Aggressor Aireraft 


. 
by 


Maj. Gen. Gordon P. Savil 


Commanding General of the Air 
Defense Command, U.S. Air Force 


. 


“As an enemy develops 
mass-destruction weap 
ons, it becomes vastly 
more important for us to 
destroy the bomber be- 
fore it reaches the bomb- 
release line” 


DISCUSSION rf letense 


"W 


might we “ " 


A 


f the 
Air Force 


down into five categories I tev 


review 
major tasks o United States 
These are generally broken 
air offensive, (2) ar nsportation, 
3) cooperation with 
(4) cooperation with nava 
(Ss) air defense 

Air detense, then 
Factical Systems 
The ctreul: 
which are 
it any given 
Although 


ir show! 


1 
TASKS 


CeSssarily 


we are attempti to illustrate is that 


the means cz put into the air 


defense system only at the expense of 


other systems. It has been our experi 


nce that the over-all limitation of 


neans 1s present in peace as it 1s In War 
Next, let us examine the relationship 
between our air defense and a potential 


uir offense. Figure 2 is an at 


enemy s 
t I I | hip grapl 
empt to show this relationship graphi 
spheres represent the 


cally. The two 


United States and an 


enemy, each waging 


ur offensive against 
the other and 
conducting 

tense is we 


Air Defense.” in 


rooted in the 


prong labeled 


CAs 1s geography 
designed to protect but it 1s pointed 
vy prong marked “Air Offens 
this chart is that 


directed and 


has to follow 
pinch off the end 
basic orientation 
is dual 1 
protection of 


unted at th 


orientatior 


defense was of value even if it suc 


ceeded only in harassing the enemy 


on his bomb run, making his aim poor 

As an enemy develops mass-destruc 
tion weapons, it becomes vastly more 
important for us to destroy the bomber 


before it reaches the bomb-release line. 


We can still, on a long-term basis, 


derive some benefits from the attrition 
" 


imposed on enemy aircrait after bomb 


ing. But to accomplish the protective 


aspects of air defense, the kill noust be 


accomplished before successful bombing. 
For defending large land areas, such 


is the United States, the fighter air 
plane is our most useful and versatile 


weapon, due largely to its range and 


mobility. Local defense weapons, such 


is antiaircraft artillery, contribute 1 


the total air defense, but they 


" 


terially 


cannot be the basic weapons OF a large 


land-area defense. The fighter, further 


more, must be from a 


employed 
ground-alert state. We cannot afford to 

tremendous areas with constant 
still have any forces left 


the other tactical fun 


S anc 


tions. 


Naval Air Defense 


; 
Probat concentration 


' 
nly the greatest 
known was 
Navy in de 


carriers against the 


air-defense means ever 
ployed by the UV. S. 
ling their 
ese Kamikaze 

months of the war 

ild afford 


attacks during the 
In that 
many things 
us air patrol, outlying radar pick 


ind immense quantities of antiair 


irtillery because the eflort was 
1 in time and in space. The same 
of defense-per square-mile ap 
the continental United States 
be ruinous economically. 


fighter is useful 


Tactical systems of the Air Force 
important to 
ition 


trom 
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ground alert, because it explains the 


need for a radar warning system, 


among others. 
graphically depicts a typical 


the 


Figure 2 
interception. At time, zero, the 
fighter is on the airfield in the lower 
left-hand corner, and an enemy bomber 
has 
warning system 
line, X-X’. 
the bomber represents the time elapsed 
the 


friend or 


our radar 
the 


The distance 4 traveled by 


just been detected by 


crossing vertical 


while we decide whether newly 


detected aircraft is a an 
enemy, the possible threat is evaluated, 
and orders to take off are transmitted 
to the fighter. 
At the 
takes off 
altitude along the line B’. During the 


end of this time the fighter 
and climbs to the bomber’s 
fighter’s climb, the bomber covers the 
distance B. The fighter, having attained 
the proper altitude, accelerates to level 
flight speed and flies to the point of 
interception, covering the distance C’ 
During this interval, the bomber covers 
the distance ¢ 
along the hypothetical 
Y-Y’. It could be 
the earth’s surface lying to the left of, 
or behind, Y-Y’ is 


area in front of Y-Y’ can 


Interception takes place 


vertical line 


said, therefore, that 


the “defended area,” 
whereas the 


not be defended by fighters. 


Objective Is Clear 

Several things are immediately appar 
ent from this oversimplified schematx 
representation of the intercept problem. 


Obviously it would be better to detect 


the enemy further out—in other words, 


if the line X-X’ were moved out to the 


right. This is a function of the capabili 


ties of our radar system which I will 


discuss in more detail. It would also be 


helpful it the enemy were slower or it 


our own fighters climbed faster. 


The first thing that occurs to us is 


to increase the power of our radar. 


But this is useful only up to a certain 


lar waves travel in straight 


point, tor rac 
unately do not follow 


What we 


1s to Increase our present 


ind untort 


lines 


the earth’s curvature want to 


do, therefore, 


' 


inadequate coverage up to what we re 


Bevond that, however, increasing 


quire 
radar power succeeds only in increasing 
out in the general direc 


our coverage 


he moon and contributes 
l the intercept probl 
can help ourselves is 
ie 
cal forward deployment of 


lar network. 
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Fig. 2. The time and space relationships of aircraft interception 


at one particular target height obtained 
from several radar stations. Radar loca 
tions are shown by circles containing 
crosses, and fighter bases by propellers. 
The outer dotted line is the outer limit 
of early warning, and the inner dotted 
“intercept linc 


line is a theoretical 


When an enemy is discovered on the 


outer dotted line, regardless of the di 


rection in which he is going, he can 


be intercepted on the 
the de 


the 


boundary of 
fended area. If 
radars could reach out 
line of 


further, the 


possible —_ interception 


would out fur 
ther. If 


further apart, the salients extending into 


move 

} ] | 

trie uirdromes were locatec 
the defended area would be deeper. 

\ situation often arises where an im 
portant target lies just outside a general 
this 
} 


defended area. To protect target 
add 
warning by 


The 


we can either 1 fighter base or 


—_ 
extend the early adding a 


latter 


cours 1S 


radar station. 


usually cheaper 














Fig. 3. The dual roles of air warfare 


I 


limit of early warning, the lateral dis 
placement of fighter airdromes, and the 
From the 


area to be defended facts pre 


sented thus far, it might appear that 
a good deal of the problem could be 
solved by putting out early warning 
stations where required. It would also 
tend to indicate that if a littl warning 
is a good thing, a lot of early warning 
must be a lot better. This is not true. 
Let us see why. 

r'ake for example a coastal area with 
two fighter airdromes and a number of 
GCl 


radars along the coast 


(ground control of intercept) 


Assume that 


we have early-warning radar coverage 


obtained from some picket vessels an 


appreciable distance from the coast. 


Now let us assume that an enemy is 
detected by the early warning coverage 


tracked 


two 


of the picket-vessel line and 
headed 
We 


ing, we think, and promptly scrambk 


across it for one ot our 


airdromes have ampre carly warn 
hghters from that airdrome to intercept. 


But just about the time our defend 
ing hghters have started to climb, the 
bomber has passed through the 


Vhe 


when 


picket 


line’s radar coverage next time 


the land 
GCI 


because 


him is 
the 
picks hirn up, and, obviously, 


we know of 


based radar of main line 


contunuity of surveillance 1s lacking, 


this can be almost anywhere—perhaps 


too tar urborne fighters 


if the 


away tor ot 


enemy has | flown a 


l, the picket li 
has 


arly warning 


point defense situatic 


only one relatively 
letend. For example, a naval task force 


it sea, by throw ing out a ring of radar 
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Fig. 4. Horizontal coverage obtained from several radar stations. 


pickets, can gain necessary warning 


very nicely. If an enemy is detected 
crossing the ring we prepare to defend 
the task force. If he does not approach 
the task 


On the other 
Fast Coast of the United States 


force, we are not interested. 


hand, should the area 
be the 
between Boston and Washington and 
should an enemy be detected crossing 
the picket line headed for New York, 
we would have to alert defenses every 
where to be certain of interception, 
thereby defeating the purpose of the 
line in the first instance. 


A correct deployment of picket 
vessels for land defense will bring the 
ships closer to the coast line. Range 


will then be: sacrificed for continuity 
of tracking, but the system will always 
work if we can watch the enemy con- 
tinuously. 


The 


and 


“local-defense situation” 


situation” are 


terms 
“general-defense 
worthy of some elaboration. The local 
defense situation might be typified by 
an island containing the defended ob 
jective, an airdrome, and a radar sta 
In this situation, any one detected 


for the 


tion 


by our radar is either headed 


island—in which case we want to inter 


cept him—or he is 
going to bomb the 


ocean—in which case 


we are not alarmed 
In an area-defense 
situation, on the other 
hand, the enemy must De 
choice ol lucrati 


cispe rsed or 


have a 
in 
radar 


portant in this « 


net provi 


tracking 


ilter initial pickuy 
und design the fighte 
anywhere 


them inte reept 


defended area 


Regardless ot whether we 
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selves in a “local” or a “general” air 
defense situation, however, the method 
of conducting air defense might be ap 
trace 


proximately the same. Let us 


through a typical mission in the de 


fense of a large land area as we 


visualize it several years from now. 


A Typical Defense 


We have seen that basic principles 
compel us to operate from a “ground 
alert” with ground control of fighters. 
This implies that there will be in opera 
tion an extensive radar net composed 
of early-warning radars, GCI (ground- 
control and intercept) radars, and air 
defense control centers. The early-warn 
ing radars will be continuously scanning 
the air space assigned to them and 
will be tracking all air traffic. They 
will have access to flight-plan informa 
tion on all friendly aircraft to facilitate 
proper identification. As a check on this 
method of identification there will be 
an electronic IFF (identification, friend 
or foe) system, by which the ground 
radars can challenge particular aircraft 
coded reveal 
ing their identity. 


Let us assume that a target has been 


and receive a response 


detected on which we have neither an 
flight IFF 


a correct reply. If the station 


advance plan noz, upon 


] 
challenge, 


first seeing the target is an early 


warning station, this information of 


the presumed enemy raid is imme 


diately laved ( in 


GCI 


appropriate 


statior projected path 


the area contro 
enter there are ci 
ofhcers trom the 


igencies 


investigate and intercept the raid, these 
liaison officers check back to make sure 
there was no error in identification. 
Again let us assume that no agency 
claims the aircraft in question and it 
is to be considered hostile until inter- 
cepted when—depending on the state 
of alert of the whole air-defense sys- 
tem, previous intelligence information, 
last-minute 
before the 


etc.—there might be a 


check 
fighter starts shooting. 
During all this time the enemy raider 


visual or electronic 


is proceeding toward the defended 
area, and the fighter has started to 
under 
radio control from the GCI 


Shortly the enemy will pass out of the 


climb toward him, ground 


station. 


early-warning radar coverage and pene 
trate the coverage of the GCI. A duty 
controller at the GCI 
assigned the conduct of this particular 


station has been 
intercepuon. He has access to alr- 
ground radio at his control scope and 
is able to direct the fighter. 

If the mission takes place in clear 
weather and good visibility, the fighter 
pilot soon reaches a point from which 
he can see and visually identify the 
enemy, take 


himself, and proceed into his final 


control of the situation 
gunnery approach. If the interception 
takes place at night or in bad weather, 
his airborne radar detects the enemy 
and the final approach is made under 
airborne radar control. 

Eventually we look forward to target 
seeking or ground-controlled ground 
to-air missiles which may have high 
kill probabilities. But with the presently 
contemplated short range of such mis 
they likely be 
defense weapons, and at some date in 


siles, will very local 


the future there may well be a merger 
between the fighter and the guided 
missile. An uninhabited automatic 
fighter may be launched, climb rapidly 
to the point where its airborne radar 
locks onto a target, and it in turn will 
then launch air-to-air guided missiles to 
raider. 


destroy the enemy 


Sut the key to success will always 


teamwork—teamwork of military 


and industry in producing 
n aérodynamics, electronics, 


ment—teamwork in operation 


umwork in supply, maintenance, 
support 

delivered an address 
ibject before the New York 
the American Ordnance As 
Stewart Comeaux 


THe Eprrors.) 


Saville 


n recently. ( 


; . = 
ident of the Post 
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The Growth of ! 


EPESPITE periods of public apathy, 
through the years the United States 
Navy has demanded the top perfor- 
mance of its men and aircraft and 
maintained the highest standards ot 
operation. In the grim days fol- 
lowing Pearl Harbor, Navy airmen, 
aircraft, and carriers were able not 
only to parry Jap attacks in the 
Pacific but soon went on the offen- 


The staunch Grumman F4F played an outstanding role in the early days of the war 
in the Pacific, although it was outclassed in some respects by Japanese fighters 


Outwardly resembling the F4F, the F6F is more heavily armed 
with 6 caliber 50's and is powered with a 2,000-h.p. engine 


The PBY “Catalina” patrol bomber has had a 
miles, it tracked the Bismarck to its destru 


The 400-mile-an-hour F4U-4, armed with 6 caliber 50's not only was a match The Grumman “Avenger” torpedo-bom 
for Japanese aircraft but also performed successfully as a fighter-bomber explosives at a top speed of 270 mile 
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‘aval Air Power 


sive—dealing blows that kept the 
enemy off balance until America 
could bring crushing forces to bear. 

But our Navy is not resting on 
past laurels. It continues to demand 
the highest standards. The aircraft 
shown here from official Navy 
photographs prove that it has kept 
pace with the most advanced scien- 


tific and technical developments. 


The FSF “Bearcat” (top) the latest conventional fighter, has a speed of over 450 
m.p.h., a range of 2,000 miles, and carries six 50's and rockets. The “Panther, 
Grumman's 600-mile-an-hour jet carrier fighter (bottom), is powered either by 
the Rolls-Royce “Nene” turbojet engine or the Allison 400 (J-33) turbojet 


distinguished record. With a range of over 2,400 

tion and torpedoed several Japanese cruisers 
The AD-1 Douglas “Skyraider” is almost a flying battleship. It carries twelve 5-inch 
rockets and two 12-foot-long, 12-inch “Tiny Tims” besides conventional armament 


J 


pn ad 





~~ 


er which can carry 2,000 pounds of high A new addition to the fleet is the Piasecki XHJP-1 tandem helicopter. It 
an hour was effective against the Japs will be used for observation, plane guard, personnel and cargo transport 
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Spiciaat 


The F6U “Pirate,” above, 500- 
mile-an-hour fighter, is powered 
by a single jet unit and is 
qualified for carrier operations 
Above right, having success- 
fully met the Navy's rigid car- 
rier operations tests, the FH-1 
Phantom” now serves with the 
fleet. Right, the D-558 “Sky- 


streak” is the Navy's transsonic- 








speed jet research airplane 


A radical departure’ from 
conventional designs is the 
tailless jet fighter, XF7U-1 


Cutlass,” left. Twin jet en- 





dines give this plane a 600- 
mile-an-hour-plus top speed, and 
is one of the first jet carrier 


planes to have swept-back wings. 


One of the “big boys,” the 
Martin XP4M-1 patrol bomber, 
right, is powered by 4 engines 

2 conventional piston engines 
and 2 jet units mounted in the 
same nacelles. With 8 crewmen 
it has a top speed of 350 miles 


an hour, a range of 3.000 miles 


The biggest of the “big boys.” The XR-60 “Constitution” 


The “Truculent Turtle,” a plane of this P2V class, flew 
300 m.p.h. for 3,000 miles. 


from Perth, Australia, to Columbus, Ohio, nonstop can carry 180 people at 
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Procurement Looks at Researeh 
Industrial Security Depends on the New-— Not the Old 


by 
George 8S. Brady 


* 


time has come 
when American  busi- 
nessmen must take the 
réie of economic states- 
manship. They no longer 
must be satisfied with the 
mere phase of production 
of goods and service. 
They must recognize 
their responsibility to the 
economy as a whole.”— 
Alfred P. Sloan, Jr., No- 
vember 28, 1944. 


“The 


N a previous article published in 
the September-October 
Orpnance I tried to indicate by a few 


issue of 


examples that iarge stocks of strategic 
materials are incompatible with progres- 
research and that 
judgment is likely to be warped and 
scientific initiative stagnated by such 
stocks. I also indicated how the nobles 
of the fourteenth century were against 
into 


sive administrative 


the introduction of iron cannon 
England because they were equipped to 
make oak catapults. But, like Maj. Gen. 
2 


pions unpopular causes (see his article 


Fuller, who likewise cham 


also in the September-October issue of 
Orpnance), I do not want to be mis 
understood 

Since World War I, I have advocated 
stock piles, but as one somewhat famil 
iar with industrial procurement, I fear 
stocks. I like 


would not care to eat five pounds of it. 


excessive sugar, but | 


The next war (and there is no other 
reason for materials’ stock piles) is not 
methods 
} 


gained 


going to be fought with the 


of 1945. Superiority will not be 





Colonel Brad 
expert 


Handt 


material 


Material 
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by stocks of the old, but by facility in 
devising the new and by an administra 
our system 


tive ability to 


quickly to adopt the new 


change 


Science has already advanced so far 
and we already have so many products 
to make living comfortable that, if we 
could have continual peace, the human 
race could get along nicely on the things 
now in hand, coasting along leisurely 
with improvements and spreading their 


two billion inhabitants of 


giving 
social improvements. But from the mili 


use to the 
the earth, major attention to 
tary-industrial mobilization standpoint 
no such /aissez faire is possible. 

There are those who appear to be 
lieve that peace and the elimination of 
war can be had by charm and incanta 
tion, but history is filled with examples 
of the hopelessness of trying to main 
tain peace and order without an ade 
quate policing force. In the seventeenth 
century the Persian Empire, composed 
of an Indo-European or Aryan people, 
was a great and rich 
trading nation. Its cap 
ital, Ispahan, was a city 
of more than a million 
population with mag 
nificent buildings and 
fabulous bazaars. It 
was the between 
East and West. It wanted nothing more 


gateway of trade 
than to be left alone to trade. 

But the Afghan Khans, incited to 
cupidity by its and 


wealth, overran 


destroyed it. Ispahan today is only a 
miserable town. The greed of the world 


merely 


is not found with armed bar 
barian horsernen; those who can attack 
Western civilization now have full a 

cess to all the developed methods and 


tools of science 


Power for Peace 


Political factors in our prese nt world 
decree that only that nation which keeps 
an acknowledged superiority in science 
can hope to have the power and the 


j 


authority to maintain peace and save 


our prized Western social system from 
destruction. Actually, in this scientific 
age we have built up an economic ma 
chine that cannot pause for breath—it 
must go forward at an ever-increasing 
de stroyed 


pace or it will be 


There are weaknesses in the rival 
civilization, chief among which is the 
built merely 


fact that a social system 


on the human-materialistic brotherhood 


of man as advocated by the Com 
munists, if left alone to operate by itself 
itself by its 


would eventually destroy 


inherent doctrine of survival of the 
fittest, as already evidenced by the neces 
sity for wholesole liquidations and more 
recently by the Tito dissension. But we 


must realize that it is not left to 
operate in isolation; in devious ways it 
receives our aid, and it gets the benefit 


of much of our science 


Far from the ideal 


The true brotherhood of man that is 


an essential foundation of democracy 
cannot be bought, bartered, nor imposed 
on others by idealists; it comes only 
from mutual trust and honest good 
will based on a sense of an account 
ability for right action to an infinite 
Creator. Unfortunately, the world is far 
that 


international peace in our time will be 


from ideal condition today, and 
had only by the nations able to main 
tain it 

Thus, to be practical, we have no 
choice. We must be preéminently first 
in scientific industrial mobilization. And 
we must at the same time make certain 
that we are the masters of science, not 
the slaves of a materialistic conception 
of science that would debase the human 
mind to a material growth and scorn 
the developed truths of the mind as 
merely “opinion.” 

We must also make certain that by 
progressively improving our social and 
economic system we can demonstrate to 
the world in a practical manner that 
our philosophy of life can most ef 
fectively spread the benefits of science 
to the masses. And this means, too, that 


realize that the coolic who 


digs tin gravel in a Malayan stream, or 


we must 
the Indian who 
South 


our production system and 


mines manganese in 


link in 


nust be 


America, is a necessary 


given a just deal 


It is for these basic reasons that any 


one who studies industrial procurement 


objectively im its long range aspects must 


nevitably come to the conclusion that 


search, a high degree of flexibility to 
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adopt new things quickly, and an over 
all administrative determination to de 
velop foreign materials’ resources on an 
equitable long-term program should be 
the foundations of any materials’ mobil 
ization plan. 

During the war the Army released 
men to work in western mines, but in 
1943 it refused more releases because it 
said that there was much idle labor in 
foreign producing areas in neutral 
countries where it was vital to maintain 
morale by purchasing their production 
But I am concerned here more with the 
effects of the possible new materials of 
system 


research on our own domesti 


rather than the foreign aspects. 


Greater Changes Will Occur 
When 


mendous changes in 


one contemplates the tre 


raw materials in 
the past century, realizing that change s 
moving at a more rapid rate, 


greater shifts 


are now 


he must believe that far 


juarter of a 
that 


will occur in the next 


century, which is the time limit 


even the optrmists concede may bring 
a showdown between the two opposing 


civilizations. Viewing the great steel 


industry of today it is hard to realize 


that coke was first used commercially 


in smelting iron only yust a century 


ago, and that % was not until six years 
later that Bessemer took out his patent 
for producing steel by blowing air 
through molten iron, and that it was 
not until 1851 that Alfred Krupp was 
ible to make 


tons 


a casting as large as two 


a decade before, the first 


vulcanized rubber had been made and 


Less than 


the first practical malleable brass in 


vented. And it was not until 1852 that 


modern chemistry was made _ possibl 


by the discovery of valency and the 


closed benzene ring. Until borax was 


ilifornia in 1856, all 


soap and chemicals 


discovered in ( 


borax for glass and 


came from Tibet at a cost of $70 a ton 


i lot of money in the sc days 


So it was with aluminum, magnesium, 
plastics, and a hundred other materials 
, 1 


ill unknown commercially a 
go With 


that accumulates 


ntury 
these th ngs in mind, the 
ition miat 


d equipment 


lan science 
From Germany we 
dyes and dr 
fatty oils, the hydr 

. the hard 


many 





“When one contemplates the tre- 
mendous changes in raw ma- 
terials in the past century, 
realizing that changes are now 
moving at a more rapid rate, he 
must believe that far greater 
shifts will occur in the next 
quarter of a century.” 











in magnesium, sugars and proteins 


from wood, and innumerable other 


pioneering achievements. The German 

has an orderly and mathematical mind 

well adapted to tackling the problems 
yi 


of science, but this is not the reason for 


German preéminence. 
The mixed population of America 
has some definite advantages in this 
respect, and America has never lacked 
young minds of vision and persistence, 


lac ked 


older men with the vision to encourage 


nor has America progressive 
and finance science. In fact, many out 
standing new devel ypments were first 
visualized in America and in England 
but had to be taken to Germany to be 
commercialized. It might only be em 


barrassing to mention some of these 
impediment to Progress 


The 


rapid progress in America is the enor 


chief impediment to further 


mous investment in old plant and 


equipment not covered by short-term 


depreciation funds. The chief reasons 
for the rapid adoption of scientific dis 
coveries in Germany were the driving 
need for new developments, because of 
the poverty of German domestic re 
sources, and a different attitude toward 
plant overhead 


While we, 
that 


in our extravagance, said 


made w ithout 
] 


steel 


steel could not be 
the Germans made 
material. While we, in 


plant 


manganese, 


without that 


our pride, spurred farmers to 


more linseed by paying huge govern 


ment doles, the Ger 


mans made excellent 
paint oils from paper 
iquors and 
| 


pen 


ed 


mill waste 
the residue 


deri 


trom 
zolated oils 
scrubbing 

oven gases. While we prodigally 
f 


millions of tons of huge branches of 


trees and enorrnous quantities of saw 


} 


dust imbering, the Germans 


means to utili 


ze this 


che micals, 


sugars, 


| itt ‘ th 


Any industrial nation that thus has 
to keep on its toes to provide raw ma- 
terials will naturally be outstanding in 
all scientific work because its scientists 
are encouraged to ever greater efforts 
by the ready acceptance of their dis- 
coveries. And in reverse, any industrial 
nation that seeks great stocks of old 
materials as an anchor of future de 
pendence may deaden initiative. 

Just 7oo years ago, at the beginning 
of the “modern” mechanical age, Roger 
Bacon, the man who brought the com 
pass and gunpowder to England and 
was the father of practical experimental 
science, pointed out tour great causes 
of error and impediment to progress in 
science: Undue regard for past authori 
ties, habit, prejudice, and false conceit 
of knowledge. Those factors are still 
with us because they are human fail 
ings. But they are diseases of age, of 
the kind that caused Lord Tennyson to 
write, “Old experience is a fool.” They 
are not afflicting our research in its 
our research 


general advance because 


for the most part is new and young. 
Reviewing the development of the 
atomic bomb, one is struck by the fact 
that the scientists were mainly young 


that such into an 
future and 


baffling 


and 
unknown 


men peering 


persistent con 
could 


quering of obstacles 


hardly have been done by minds filled 


with the cautions of old experiences. 


The almost unbelievable work done in 


the synthesizing of proteins was also 


done by very young men daring to 


tackle almost visionary dreams. In fact, 
industry, which 


the whole chemical 


has nearly quadrupled since 1939, owes 
I 

its great technical vigor to the fact that 

it is a young industry unhampered by 


precedents. 


Advancement Unforeseen 


when only a few favored 
sons of the nobles could get an educa 


In an age 


tion-in science, Bacon could not have 


foreseen how we are able to conquer 


these four natural impediments with 


our extensive modern laboratories and 
that can 


thousands of 


our vast educational system 


epare hundreds of 
youths for active scientific work early 
te 

ations on vouth not 


But let my obser 
] 


nisunderstood. The impulsive caring 


; , 
of youth, unhampered by experiences 
vith difficulties, is valuable in the un 
thin “a or 


Known 


foldj 
olding 


stakes merely 
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caution, and a of surety are 


gauge 
needed in social, economic, and political 
matters where a mistake can mean ruin 
to a system. 

I believe it was Aristotle who wrote, 
“He who expects judgment from youth 
lacks judgment himself.” And Fran 
cesco Petrarch said, “In great affairs I 
have always dreaded the counsels of the 
young. Youthful inexperience has been 
the ruin of many empires.” In the man 
agement problems that confront our 
complicated industrial plant system we 
probably need an exceptional combina 
tion of beth young and old minds. 

The tax system is too often blamed 
for causing the condition where old 
plant cannot be replaced when processes 
obsolete by discoveries 


are made new 


But the trouble antedates our present 
corporation tax system, and it is more 
probable that some present taxes were 
brought about by abuses. 
Theoretically, 


ways provided that replacement funds 


2 counting 
accounting systems al 
be set aside so that equipment and plant 
could be replaced at the end of its use 
ful life. 
tions been made 


But how often have revalua 
stock issued 


And 


directors 


and new 


against these new revaluations? 


how often have boards of 


dampened the ardor of scientists by 
vetoing the scrapping of old methods as 


And 


premium payments, 


they produced profits? 


long as 


how much of the 


tariff protection, and other government 


paternalism has been to protect un 


economic methods that should have 


been scrapped? No small part of Amer 
ican industry today is located in out 
areas and in ancient 


afford 


moded uneconomic 


plant because it cannot to dis 
card the old 
It is a well-known fact in govern 
ment that if an agency can get a large 
enough appropriation and build up a 
big enough staff of men interested in 
perpetuating jobs, it can go on forever 
and maintain 


tilting at windmills 


prestige by its size so that no one will 
dare question the validity of its opera 
Something similar also occurs in 


different 


trons 


industry, though in a quite 


manner. 


Living on Past Record 
had a 


ac hie vement 


An industry that mav have 


fine record of progressive 


during its growing vears can become 
ba kw urd or 


and = yet 


! 
technically even com 


pletely obsolet nay be able 


to live on its past record and: assume 


the attitude that any one who dares to 
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criticize it is a radical who wants to 
destroy our established system. Such an 
industry may feel itself perfectly justi 
fied in maintaining its position because 
of its huge investment in old plant that 
will still be profitable 

as long as new plant 

with new processes is 
not established. 


Like the 


spector in 


parts in 
a produc 
factory, whom 
dislikes 


out the errors and ignores the good, | 


tion that 
everybody because he points 
am conscious that I may be criticized 
But like who is 
ested only in the good of the whole, 
I complain of the two per cent that 


that inspector inter 


may be wrong so that we may be alert 
that it does not grow to five or ten per 
cent. “Truth is grievous,” said Cicero, 
“but complaisance is more grievous be 
cause it allows a friend to be precipi 
tated to ruin by yielding to his faults. 

Engineers who have had a glimps« 
of life behind the Iron Curtain tell us 
of the Russian mania for great power 
plants and how this power 1s serving 
to refine metals alongside the mines 
where also are located the factories to 
manufacture the products. Contrast this 
half ot 


American 


with the fact that more than 
the cost of pig iron to most 
manufacturers is freight! 

As far back as the 


Ischitcherin was quoted as having said 


19205 


early 


that Russia’s new industry would ev 


Amc rican 


could 


tually surpass industry 


the latter never afford to 


cars 
move out ot old areas and replace its 
outmoded ways. 

From the industrial-military mobiliza 
tion viewpoint, the most strategic short 


++ 


material in this country 15 power li 


tor practical purposes energy can be 


When 


the first great coal labor strike hit the 


' 
considered as a raw miatetia 


country just after the turn of the n 


tury, coal furnished ninety per cent of 


all industrial energy. Today coal fur 


nishes less than fifty per cent. But th 


balance is largely from petroleum and 


natural gas, two materials that are in 





“Any industrial nation that has 
to keep on its toes to provide 
raw materials will naturally be 
outstanding in all scientific work 
because its, scientists are en- 
couraged to ever greater efforts 
by the ready acceptance of their 
discoveries.” 











increasing demand for the synthesis of 
The 


of water power and energy from other 


many chemicals. percentage rise 
sources has been slight compared with 
the relative increase of these in Russia 
Russia is reported to have used sixty 


million tons of peat last year for con 


gas 
chemicals. Adjacent to our own Mesabi 


version to power to tar tor 


iron-ore range, and in an area where 


power is needed for other purposes, arc 


billions of tons of easily available peat 


When processed, it is not only a rich 


source of fuel gas but also of montan 


wax and an abundance of residue tat 


acids trom 


/ 
acias, 


containing the C, to ¢ 
which the 
hols, plastics, greases, and many chemi 
In the 1944 we had to 
divert petroleum tankers to the carrying 


Germans made alco 


cals war year 


ot foreign molasses to make industrial 


alcohol, and that year we used some 
alcohol for the 
alone. We 


from a 


330,000,000 gallons ot 
synthetic-rubber program 


make 


superabundance of waste products, but 


know how to alcohol 


in peacetime we are not handling such 


matters on the coordinated national 


basis that we did in wartime 


Furfural from Corncobs 


One plant in lowa is processing 


20,000 tons of corncobs a mnually to 
produce furfural, a chemical that, has 


big possibilities for making many 


products, yet the material must be car 


ried off to anothur area where there is 


power. The Department of Agriculture 


points out that we are not using one 


per cent of the commercial potent al of 


billion gal 


farm wastes, and that nine 
1 1 ] ' 7] 
lons of fuels could be obtained annually 


from corncobs, peanut shells, and simi 


lar products now being wasted 


It has been long known that corn 


stalks contain up to ftourteen 


sugar. One corn deve 


type ot 


the Connecticut Agricultural Station 


has produced good cars « and 


nearly 


corn 


nine per cent of sucros the 


natural sugar of sugar cane—from the 
stalk 


that 
I hav e 


Out of the hundreds of mat i 


affect our mobilization potent il 


mentioned only a few, not 


tional cases but as 


cXampics 


scientific research is already 


of our ability to utilize the new 
vely. My only desire 
serve to indicate 


r f 104 
record of 194 


s that they 


that the ect 


nomic 


cannot serve as the basis 


for the industrial materials 5 urement 


of the next “em«e rgency 
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S. Army 


The Roeket Problem 


New Developments Promise an Answer 
To an Inherent Defect—Inacecuracy 


8 
by 


Col. Leslie A. Skinner 


$ 


\t present, the use of the 
artillery rocket is re- 
stricted principally to 
that of a barrage weapon 


_— H ’ ngreve artillery 
rockets of many vears ago differ 
little in tect concept trom tho yf 


c 
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today. Sadly enough, in performance 


they were not as much inferior to to 


day's as we might think. Even though 


better steels, powders with higher 


energies, and improved means of manu 


facture have increased pay load, ve- 


locity, and range, the same inherent 


defect 
from assuming any except the barrage 


that prevents artillery rockets 


irtillerv is still with us poor 


World War II 


this problem in the 


nths of 


in the form of a 


rather fast 


ctile Ising a 
ropellant, then one using 
] 


' ler te)}] ed ] 
pow ef. olower closely 


me with 


The net result of all this was 11 to 12 
mils probable error for the best of the 
finned, and 8 to ro mils error for the 
best of the spin-stabilized rockets— 
better certainly than any predecessors 
but still far from gun or howitzer ac- 
curacy with their deflection probable 
errors of 2 mils or less. Assuming this 
large degree of dispersion is still the 
case with artillery rockets—and we can 
make a fair guess that it is—why is 
it so and what might be done about it? 

Several worthy mathematical reports 
give reasonable answers why, much of 
which boils down to the fact that so 
far we have not been successful in 
keeping the axis of rocket thrust on 
the geometric longitudinal axis of the 
projectile as closely as we should fer 
the accuracy wanted. Other errors do 
exist, of course, but, excepting the ef 
fect of wind on the fins of a rocket 
during burning, these are the same as 
those affecting the conventional artil 


lery shell. 


Fabrication No Problem 
Ww ith 


which can 


that available 


manutacture 


It would seem 
methods of 
produce items that vary one from an 
other in only fractions of a thousandth 
of an inch, keeping the longitudinal 
axis of the rocket and the nozzle axis 
essentially coincident should not be too 
difficult a fabrication problem. There 
fore, if this were the complete answer 
it might be solved in spite of the solid 
propellant rocket motor being a thin 
walled vessel subject to a rather sudden 
application of high pressure and tem 
perature as well as to various accelera- 
tion forces 

Unfortunately the perfect alignment 
of these two axes does not necessarily 
mean that the thrust axis will also jibe 
up. Causes of gas-flow deviation from 
the expected path do exist for reasons 
possibly un 


not too well unde rstood 


equal temperature distribution—result 
ing as surely in a component of thrust 


2 athwart the long axis as 
‘Aa would a canted nozzle. 
« 
= bag It is that 


these unpredictable and 


indicated 


troublesome forces exist 


also In 


liquid-fueled 
rockets. That these forces 

are accentuated in solid 

propellant rockets, especially where 
or less bulky and elaborate traps 
1 to hold the powder and where 
iss of the powder itself may cause 


+2 ' 
nmetrical Now, 1s very strongly 
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supported by available measured results. 

One of the attacks on this cause of 
inaccuracy was to give the finned rocket 
a spin about its longitudinal axis from 
very few to several hundred revolutions 
a minute in various laboratory field 
tests to see if this would not “iron out” 
the effects of errant thrust. To a very 
small extent it appeared to help but 
not enough to make any decided im 
provement. 

Another attempt was to stabilize the 
rocket fully by spin, hoping in spite of 
all the other difficulties introduced by 
this method to improve accuracy to the 
point where it would fully justify these 
complications. It can hardly be said 
that these hopes were justified, although 
the improvement was enough to cause 
the spin-stabilized rocket practically to 
displace the fin-stabilized projectile. 

Though yet incapable of being a 
point-target weapon, the spin-stabilized 
rocket is the best solution five years 
after the first experiments were tried. 
This apparent halting of progress does 
bring up the question of how hopeful 
we can be of really solving the accuracy 
problem by spin stabilization alone for 


artillery rockets. 


Major Difficulties 


To have some basis for estimating, 
perhaps an outline of some of the dif- 
ficulties facing us would help. The 
major ones are as follows: 

1. The resultant line of thrust of all 
the canted nozzles or vanes used to give 
spin to a rocket by deflecting the jet 
must pass through, or very close to, the 
center of gravity of the whole projectile. 

2. The rocket motor as well as the 
head of the projectile must be essen 
tially round. 

3. The inner and outer surfaces of 
must be con 


the thin-walled motor 


centric within small limits—a feature 
of some importance at a spin of 18,000 
revolutions a minute or better. 

4. The head, motor, and nozzle plate 


this 


joints- 


when assembled—and usually 


means two threaded must re- 


sult in a straight projectile. 
favorable condi 


s. Assuming these 


tions al 
tinue to exist W he n the internal pressure 


exist at rest, they must con 


suddenly (and not necessarily always 


evenly) rises to several thousand pounds 


per square inch; when the motor-wall 


temperature m go (and again not 


necessarily ey ) above the annealing 


temperature and when 


the forces due t ’ pin become 
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Col. L. A. Skinner holds im- 
portant place among modern 
American rocketeers. He served 
for many years in the Ordnance 
Department of the Army where 
his individual researches—oiten 
conducted under difficult condi- 
tions—paved the way for phe- 
nomenal advancements in the 
field of rocket design and ap- 
plication. In the second World 
War, American rockets soon 
became weapons of far-reaching 
importance. Their place in the 
future of battle operations is 
clearly indicated to be on a par 
with the other newer forms of 
ordnance. That this is so is 
largely due to the ability and 
perseverance of Colonel Skinner 
who followed his convictions 
and led the advance to new 
horizons in American rocketry. 

—Tnue Eprrors 











greatest at the time when part of the 
motor is the hottest and weakest and 
while pressure is still relatively high 
conditions 


6. In addition to these 


there must be no unsymmetrical 
clogging of orifices by pieces of pro 
pellant or any material such as igniter 
fragments, restricting material, or wall 
insulation, and no unequal erosion of 
the multiple nozzles or vanes 

The roc ket, 


not subject to trouble arising from spin, 


finned artillery while 
has plenty of its own. Fin or spin, the 
dispersion factor is there and will likely 
time unless we can 


remain tor some 


design a rocket in 
which the burning 
time is less than the 
time it takes the rocket 
to move the length of 


its launcher; in other 


a 
words, in 
propulsion of the rocket takes place be 
yond the end of the launcher 
If this and the 
launcher is 
(which does not require by any means 


which no 


condition exists 


reasonably well made 
the close tolerances necessary in a can 
non) then these off-axis forces are re 
sisted by the launcher and the unguided 
flight of the rocket is affected only by 
those forces which work on any con 
ventional projectile of similar chara 


teristics in free flight. In support o 


I 
] 


this idea, two series of tests, witnesse< 
by the author during the war, 


cite d below 


gay 4 
results 
4 bazooka 


adequate fins and fired from ; 


approximately as 


round, equipped with 


in a fixed rest at normal temperature 


j 


round 


(all burning finished before 
ha} 


probable error 


launcher), gave a 


to 2 mils, considerably less in some 
groups. The old crude 4'%-inch, fin 
stabilized M8 rocket fired from launch 
ers 10 to 20 feet long had a probable 
error in deflection of 16 to 20 mils. The 
same lots fired from a iauncher 80 feet 
long gave 4 mils or less. 
One well wonder 
more or less self-evident 
be raked up. Solid-propellant rocket 
designers well know the difficulty of 
charge of a 


may why these 


facts should 


making the propellent 
rocket a reasonable part of the total 
weight so as to give adequate velocity 
when the powder 


utilize the 


and range, even 


geometry is such as to 
chamber volume to the utmost. With 
the solid propellants available they 
know that high pressures and thin 
webs are essential to very short burning 
times and that such techniques are ac 
companied by severe problems of large 
area, adequate tree 


surtace securing 


port area, trapping, temperature range, 
and enough weight of powder to give 
sufficient velocity. 

So far the best balancing of these 


factors has not given results good 
enough to tempt designers to try to 
apply very fast burning propellants to 
rockets except in the case of the bazooka 
Even here the essential accuracy is paid 
for by sacrificing velocity to the point 
where hitting a moving target is as 


luck as skill at than a 


hundred yards or so 


much more 


Liquid Fuel 


If the possibility of attaining gunlike 


accuracy by means of finned 


solid-propellant artillery rockets of ade 


spin or 


quate range and velocity appears doubt 
ful at the moment, then it behooves us 
to take a good look at another ap 


proach to the problem liquid fuel 


for rockets 


There is evidence to indicate that 
the very fast burning of liquid propel 
lants can be used in rocket engines 


for those purposes where high accelera 
tions can be tolerated and that a greater 
over-all impulse can be obtained from 
liquid fuel with a given volume of 
rocket motor than is possible with solid 
propellants, especially where diameter 
is small and high pressures readily ac 
commodated. This may be possible to 
that full burning can _ be 


completed during the rocket travel on a 


the extent 


omparatively short and light launcher 


piving 
] 


ble solu 


be that we are not 
attention to this poss! 


tion o ital problem’ 
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Champion of Industrial Security 


A Tribute to Secretary of Defense Louis Johnson 


8 


James L. Walsh 


Imerican Ordnance 
1 ssociation 


. 


“We are here to demon- 
strate our continuing sup 
port of the Honorable 
Louis Johnson, now head 
of the Department otf 
Defense, in his endeavors 
to avert a possible Third 
World War by a sourd 
program for ‘Peace 
through strength—ashore, 
aloft, and afloat’” 


President, 


q> this | 
thoughts 7 


the 


modest be 


which has increas 


I 
coul 


ven alter 


ury with ¢ ach su 


the lapse 


years, of us retain a 


ecth 


mou 


m of the dithculties tac 
nted by Maj. Gen. Willian 
the tather ~ modern 


st upon 


Stales 


solution ¢ 


On that 


Dep 


cons 


were 


hire 
u 


ise 


neece 


auth 


irtmen 
iste 1 
led 


necded 


vdditional 


vdditior 
1 ofhice 
oration 
imediatel 


estimat 


Battle of the Meuse-Argonne with 12 

» American casualties. 

The original objective of the Ord 
nance Association was to shorten the 
duration of any possible future conflict 
by doing ahead of time everything that 

ld | time. We 


could be done ahead of 


learned to our sorrow that Congress 


could appropriate billions of dollars 
but Congress could not appropriate 


single second of time 


A Critical Hour 


rhirty-one years ago tonight, Gen 
Pershing was on the eve 


Me use 


sector preparatory to starting 


eral John ] 
of assuming command of the 
Argonne 
the great offensive campaign which he 
hoped would win the war before win 

Flushed with success at re 
the »t. Mihiel 


ter set in 


ducing salient, the 


(American First Army was poised to go 


over the top in the grim gray dawn of 


September 26, 1918 
In Cronkhite’s 8oth Division of Bul 
Corps was a young combat 


iptain of Int intry trom West \ irginia. 
nightf his division had car 


Before 
ried two of the enemy's prepared posi 
tions, eared « S015 Juré, 


stort nd captured the Bois 


well with the 
ill along the line, 


ed down to such an 


rshing in des 


renner il P. 
Washington on Octo 


less Supplies are [ur 


ise to operate.’ 
ind the end of the war 


r grasp, tailure of our 





Colonel Walsh delivered these 
remarks in introducing Secre- 
tary of Defense Louis Johnson 
to the 1.600 members and guests 
of the American Ordnance As- 
sociation who had gathered to 
honor him at a dinner-meeting 
it the Hotel Astor, New York 
Coty on September 21, 1949 
Secretary Johnson's speech is 
published on page 162 of this 
issue. A_ pictorial presentation 
of the meeting appears on pages 
ISS and 189 and a detailed ac- 
count is published on page 194 











of supply meant another win 


in the trenches. But somehow, by 


perhuman efforts the necessary sup 
ies were rushed forward, the offensive 
was regained, the enemy routed. Vic 


tory and the Armistice followed five 
weeks later. 
Apparently the young combat officer 
er forgot the lesson of that grueling 


As a 


the American Legion, he 


participant in the 


attention be paid 


dustrial preparedness as the foun 


hat proper 


ipon which to build our entire 
ture for national defense 
Eventually he was appointed the 


Assistant Secretary of War, in which 


position he could effectively implement 
is. As a matter of fact, the Na 


Defense Act, as amended, made 
Assistant Secretary of War respon 


for the mobilization of industry 


only in support of the Army, in 
Air Corps, but also of the 


Marine 


e showed a sure instinct for uni 


cluding the 
Navy. including the 
Here 


ition by 


(lor ps. 


extending to his opposit 


he Navy yrtunity 
| ’ 
irticipate on an equal basis in the 


mobilizing industr\ 


ties of 


led 


cecuee 
ird anything like 


f industrial prepa 


Honorable Corde] 


opposition 


State, wrote in Nis 


loubtful that 


imiuttec 


izatior 
Assistant Secret 
promine ntly 


ess casualties 
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Secretary 
left 
S. Air Force (right), at A.O.A. dinner-meeting honoring Secretary Johnson in New York City on September 21st. 


Staff 
Staff 


tecting 
wherel 


tion 
event 
upon t 
He 
pre ck 


war 


Durit 


lost 


“kill 


h ive 
know 
United 


" 
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ptly and effectively i h ent A I said 
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of Defense Louis Johnson (second from left) confers with Gen. Omar N. Bradiey, Chairman of the Joint Chiefs of 
James L. Walsh, president of the American Ordnance Association; and Gen. Hoyt S$ Vandenberg, Chief of 


practical mobilization pial enemy § frigl tru total ¢ I jl connhidence in and con nuIng suj port 


' 
ierican science, enyinecer Logistical superiority in fire} na t that Sarr person, tne Honorable 
lustry could swing into : mobility made t difference en uis Johnson, now head of the De 


! urtment of Defense, in his endeavors 
should again be “thrus b] ! nes id technolo avert a possible Third World War 


1 States. ave lives 1 sound program for “Peace throu 


to save time. eT rengt ashore, aloft 


save time we liv t conc s! or public tailed » heed 


nd World W ir hirn I I un I I | ) n in hus 
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Left to right: Gen. Omar N. Bradley, Bernard M. Baruch, Secretary Louis Johnson, John G. Phillips, Pres. James L. Walsh, 
Gen. Hoyt S. Vandenberg, and Adm. uis E, Denfeld foregather in the Rose Room of the Hotel Astor on September 21, 1949. 


Left to right: Thomas J. Watson, Gen. Omar N. Bradley, Charles E. 
Wilson, and Hon. Francis P. Matthews were honored guests at the meeting. 


Maj. Gen. Everett S. Hughes and the Rev. 
Dr. Charles Trexler chat during dinner. 


Maj. Gen. R. Coupland and Maj Lefrto right: Maj. Gen. E. L. Ford, Rear Adm. A. G. Noble, Gen. J. L. Col- 
Gen. B. E. Moore join in the festivities lins, C. S. Comeaux, Lieut. Gen. LeRoy Lutes, and Maj. Gen. J. H. Burns 
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HONORS SECRETARY JOHNSON 


‘ 

% Ys “ 
Distinguished guests were, left to right, Hon. W. S. Symington, K. T 
Keller, Hon. A. S. Alexander, Mr. Baruch, and General Collins. 


Gen. C. B. Cates, U.S.M.C., and J. L. 
Aver exchange pleasantries at dinner. 


Left to right: Maj. Gen. J. H. Burns, Rear Adm. W. S. DeLany, 
R. L. Biggers, and J. M. Olin, civilian and military leaders 
Enjoying a hearty laugh at dinner are C. 
Jared Ingersoll and Adm. W. H. P. Blandy 


7 

; ’ 
“a 

Left to right: John Slezak, Rear Adm. A Left to right: Herbert A. Gidney, Secretary Louis Johnson, and 

G. Noble, and Hon. Frederick H. Payne President James L. Walsh exemplify industry-military unity 
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Industrial College Goes Afield 


A Course in Economie Mobilization for Civilians 


went into I 1 huddle Their oO 1 ger and larg 


| j | 
4 people at ¢ rmv Industrial Co ¢ ( matter of Rese 


task wa 


by soundly 


Col, T. F. MeCarthy 


$ m ndatior 


to be given during the ‘ theers of 1 rm fore 


; They also realized tt be tho ily indoctrinated and 
T he basis of prepared- I ssit tor gle ining all availabl ited in ft t most important h 
ness is adequate plan- know] from ofhcers who d f a war within the next de 
ning between the mili- ‘eae. oe "ae ; ai 0 ie Rael t 
tary and civilian elements ns ; ee o ae pe See 
isantness would again have to be spread 
ae . e succe those plans thir too thin for comfort. 
5 le in the ear! fter the fight eneral McKinley went into a 
planners earned ynference with himself and ther 


it 
orck ids I x the met il hor thoro ighly 


T" echoes of the at hen tl ndu il ( th ld Economic Mobilization Cor 
blasts at Hiroshima and Nagasaki I ! I the nan dopted problem in my lap. The command 


. hen ti } | , } ] , inal ; } ! ved 
vay wih ! ! ; t mphasize ) ‘ Vice or | concept has proved rema 


} 
iw 


had scarcely 
all its basic elements. The 
originally drawn up and 


o th Secretaries of Navy 
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War, 


to 


and provided for a 2-week 


course be given throughout the 
country to Reserve officers of the Army, 


Navy, A 


executives industry. 


and Force, and to junior 
ot 

The Secretaries approved the pro 
posals in principle and directed fur 
ther that the category of those invited 
to Thus 


the inst 


be broadened the 
to be 


attend 


groups offered uction 


finally included, in addition to the Re 


the 


othcers, industrialists, 


serve ofhcers o three services, Na 


tional Guar 
educators, and other prominent civilians 

With the 
people on our project, the next ste; 
to plar ) oO This 


judgme nt 


blessing of the top military 


irse. came cown 


to a matter ot in select 


ton 


Fur.damentally, course Was to 


be a re der s ly . c 


full 1 


rsion ol 


month course 7 he we il 


: ead 
material available was staggering. 


BA 


problem iS to select subjects ol 


terest, of value, and of purpose and to 
present them as an harmonious whole 
The selectior ol faculty 
] 


the instructional 


The qualit 


othcers tor 


simple. 
ich 


officer had to volunteer, he had to have 


im was not 


ting. | 


ations were exac 


' 
ability peaker as we 


had to 
llars per dic 


his 


In other 


ibsence Trot fami 


we 


the officers of 
instruc 
lectur bers of 


went eans and Birmu 


is an irty They reall? 


they and they 
way 1utiously 

( re ( Keeler, 
Air 


party, 


Ir., 


the if has heen 


low ed 


modifi 


with only 


November-December, 1949 


} 


t 
n 


t 


t 
a 


S 


Our standard operating procedure 


is to arrange by mail, before leaving 
Washington, organizational 


tor an 


meeting. In attendance at this meeting 


are the mili 
the 


the 


representatives ot senior 


tary commanders in area, publi 


information ofhcers of serv 


the 


demonstrated 


three 


ices, and a few leading citizens of 


community who have 


their friendship for the 


et 


mm 
been appointed 
if 


particu 


visit, W 


New 


that an 


Orleans, 


Keeler 


( 


found 
ommittee had been 
id been given no 
hat They | 


be 


time 


»pportunity to 


o the military 


At 


advance 


nswer a que 


the first or 


vi ratio mecting 


he ofhcers ex] I project 


stions yomatically 


ugygest action 1 rimming r sua 


committees 


“ 


W 


ly 
K 


ire 


The 
sh It 
rrange 
} 


rents, 
Ihe 


Ww ith 


ilitary 
char red 


n 


latters nec 


} 
crsonne 


mces 
The 
hich 


Imission 


sor 


holly of 


From the 


ity 


the position that we 


Marine « 


Vhis ts in 


We 


made on the people taking the course 


licity. feel that the impression 


is producing the lasting results we de 


sire If any newspaper, izine, oF 


mag 


radio station, however, feels that any 
of our activities are newsworthy, we co 
operate one hundred per cent 

In 1945 The Neu York T 


“d was so worth while 


that it 


be 


mcs 


liev the course 
assigned a special writer to at 
tend and cover the complete curriculum 


c I mcs 


ry 


ThA devoted at east 1 tu 


to the story of economi 


ition as presented by the faculty 


structional team. In nearly every city, 


ol the cer instructors 


\ stecring litte 


| 


| 
selaqom 


com! is appointed 
} 
but is called upon to function 


the 


committees. In 


It is COMPOSE | chairme 1 of the 


other three ny DI 


the three other committ 


“dragging their feet,” th 


mittee gocs into action 


First Series Successful 
The 


through | ine 


first series 


tr ‘ 


Maj 


that 


liege, (ren 


odihied 


nh 


ition 








Between January 1948 
and May 1949, over 2,100 
civilians and over 2,600 
senior civilian-component 
officers completed the 
field course in economic 
mobilization. 











faculty of the Industrial College, in 
the student body, and in the student 
body of the Field Economic Mobiliza 
tion Courses. 

The first series was presented in New 
Orleans, Birmingham, San Francisco, 
New York, Pittsburgh, and Chicago. 
The 1945-1949 
academic year, was presented again in 


New York, Chicago, 


but the 


second series, in the 


and Pittsburgh, 


other presentations were in 


smaller industrial 
Atlanta, and 


areas such as Seattle, 


Houston, Denver. Until 


this type of schedule ippears ul sound, 


it is planned to follow the pattern of 


repeating the courses in the larger 


ities each year and in the smaller 


cities every two or three years 
, 


In each where the course is 


Navy, and Air 


+ : 
furnish, when available, ofhcers 


city 
presented, the Army, 


For 


ind 


enlisted personnel to carry on the 


al administrative duties. The faculty 


have their time pretty well filled up 


with instructional and incidental duties. 
Each 


chief, administrative officer, public in 


team has its own organization 


formation ofhcer, supply officer. Ex 


perience has shown that each one of 


these officers has plenty to do in addi 


tion to delivering his share of the 


lectures. 
When General McKinley originally 


onceived the idea, and would discuss 


it in a_thinking-aloud manner, he 


would often say, “A complete course 


in a brief case.” Since it is a lecture 


lectures may be carried in 


but the 


course, the 


1 brief case, visual aids and 
handouts for each team weigh hun 
Che 


each team includes one chart-and-map 


dreds of pounds equipment of 


box, ten feet long and eighteen inches 


] 
foot-locker-sized 


box, five feet 


square; five boxes; 


and a show-card 


} 


square 

1 

and ten inches thick. 
We ire 

our nonuse of movies. | 


of our scheduled 


sometimes Questione d on 


ery minute 


course time ts precious, 


ind we have yet to see any films which 


r 


" 
would hit into our 


rogram and warrant 
the expenditure ( the 

time One 
ofhcer in New 
Orleans remarked that 
didn't 


training 


required 


Reserve 


he was y id he 


have to look at films and that 
nothing would kill the course quicker 
ofhcers th 


for most Reserve 


some poor or inappropriat 
Following the pattern o 


trial College in Washington, he 
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have been scheduled occasionally. These 
are fine, if they are worth while. But 
it is not nearly as easy to arrange for 
a profitable field trip as one might 
think. There are four hours of instruc- 
tion a day, usually set by the arrange- 
ments committee at 10 A.M. to 
P.M. to 3:30 P.M. It is 


12 noon, 
and 
difhcult if 


Irom 1:2 
not impossible to travel a 
few miles and see any industrial opera 
With a 5-day week, 


industrial 


P.M 


tion alter 3:3 
| 


there is little activity on 
Saturdays. 
At Pittsburgh, one day in 1948, very 


The 


four scheduled lectures were presented 


special arrangements were made. 


I 
er 


in the forenoon, and after lunch every 


body went out to the U. S. Bureau o 


Mines 
Bruceton. That was well worth the ef 


Synthetic Fuel Laboratory at 
fort, but four lectures in a row is ordi 
narily too much at one time, especially 
when one considers the usual seats. It 


, . 
seems the mind will absorb only as 


long as the seat endures! 


Questions Invited 


Each lecture period is scheduled for 
fifty-five minutes. The lecturing officer 
usually times his presentation at some 
thing between forty-five and fifty min 


thus leaving a 


utes, few minutes for 
questions and discussion. It was found 
at first that there 
left 


Accordingly, the 


were many questions 


unanswered due to lack of time. 


schedule was revised 


to insert three regular question and 


discussion per iods of 


each. In addition, 


hifty-hve minutes 


1 form is furnished, 
and questioners are requested to turn 
in written queries the day before the 
question period. 

The evening before this period the 
who is to handle the 


faculty ofhcer 


session holds a faculty conference and 
distributes the written questions to the 
officers in whose fields the answers lie 
This has been known to send an officer 
to a reference library bright and early 
the next morning, and on a few o 
casions recourse was h id to Washington 


In New York, I visited 


Service in 


for the answer 
the British Information 
Rockefeller ( 


coupie of my 


enter tor answers to a 


questions. 


On the first day of the course the 


team admunistrative officer nominates 


ymmittee from the civilians 
officers in at 


that I ar 


1-component 


Ye uo may note 


call them students. Pra 


newspaper article on the 


puts the term “student” in 


quotes, a form of press satire, I suppose. 


Hence my reluctance to use the term. 


The term “conference” does not apply, 


so those in attendance are not called 


conferees. 


However, suggestions are made to 


the social committee that a “mixer” 


party would help to get the people 


acquainted and break down formali 
ties. Some social com 
miuttes are so energetic 
and go into action so 


promptly that they 


have the first party on 


Tuesday of the first 


| } 
t 


week. Usually 


re 


a buffet or dinner party the 


week. These social affairs pay off 


‘ly dividends out of all 
the 
money. 


propor 


comrade 


tion to moderate expenditure of 


time and 
We have a questionnaire forn 
all who attend are requested to fill 


and 


turn in at the termination of the 
course, signed or unsigned. We ask 


Most of the 


so highly compli 


tor constructive criticism. 


questionnaires are 
mentary that but for our native modesty 
our heads might be turned! The con 
furnished on the 


structive comments 


questionnaires ire of great beneht in 


modifying and revising the course 
city, deans of two uni 


In one large 


versities attended. One praised the 
course highly; the other wrote three 
We 
criticism serious study and 


thought, but found very little material 


pages of caustic criticism. gave 


this caustic 


therein which could be used to improve 
Many 
Where do we go from here? 


minds 
It the 


response to the course throughout the 


the course men, many 


country, from Seattle to Atlanta, from 


Boston to Los Angeles, continues to 


hold up, it demonstrates unquestion 


ably that we are steadily advancing 


the cause of national security by making 
many people economic mobiliz itior 
onscious. 

Between January 1948 and May 1949, 
over 2,100 civilians, mostly key men in 


their own fields of activity, and over 


2,6 senior civilian-component ofhcers 
many of them, too, key men in civilian 
pursuits, completed the course 


World War Ill 


come upon us within the next decade, 


Certainly if should 


our alumni will be better able to carry 


out their assigned tasks, in mufti or in 


uniform, for having given some time, 


study, and thought to that foundation 
security cconomikc 


stone of national 


' 
mobilization. 
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Month by Month: 4 Review of the National Defense Situation 


STRENGTH OF THE 
ARMED FORCES 

Under Secretary of the Navy Dan A. 
Kimball 
teresting 
strength of the military services and 
of the Navy For ex 
ample, on August 1, 1949, there were 


recently disclosed some in 


facts and figures about the 


in particular. 


1,592,800 men and women wearing the 
uniforms of the military services. Some 
815,000 civilians were required in sup 
port of the 

Even with the 
civilians and military personnel as a 


Defense Establishment. 


150.0% 


reduction of 


result of the recent economy drive and 


attrition, we still have a million and 


a half men and women in uniform 


and over 600,000 civilians in the Na 
tional Military Establishment 


The United Army 


209 major installations within the con 


States operates 


tinenta! limits and several hundred in 
The Air 


108 air bases and industrial 


stallations overseas Force 


maintains 
States an 


activities in the United 


some 63 Air Force installations over 
seas. 

The Navy also is a tremendous and 
complex organization. Today 515,00 


Americans wear its uniform and 


300,° civilians are employed in suj 


port of 


of the Navy today includes 272 combat 


its activities. The active fleet 
ships while the reserve fleet is made 
up of 658 combat vessels. Amphibious 
vessels, combat ships, mine craft, 
auxiliaries, patrol craft, and training 
ships of the active and reserve fleets, 
plus those assigned to the Naval Re 
total 2,605 


serve 
vessels of types 


training program, 


ranging trom a few 


length to over feet at 


1,000 


feet in 
the water line. Today's Navy operates 
a total of 10,920 airplanes, of which 


7,460 are combat aircraft. Today's 
Navy 


separate items of material carried at a 


book value of $0,705,980,000. 
OF INDUSTRY 


Secretary W. 


requires a total or 2.5 OK 


DISPERS 
Air 


Symington recently began a series of 
West 


executives in an 


Force Stuart 


conferences with Coast air in 


dustry effort to get 


aircraft factories moved inland, away 

from potential coastal target zones 
First the manufacturers on 

Mr. Symington’s list was the 


Aircraft Company at Seattle, Wash., 


among 


Soeing 


November-December, 1949 


builders cf the wartime B-17 and B-29 
Bee 
heavy jet bomber, the B-47. Other man 


airplanes, the postwar and the 
ufacturers concerned include Northrop, 
Consolidated-Vultee, North 


Hughes Aircraft, Lockheed, Douglas, 


American, 


and others—all located within a few 


miles of the Pacific ocean 


The Air 


aircratt 


that the 


should be 


Force believes 
industry 


that each manutacturer 


entire 
moved inland; 
should disperse the manufacture of 
military aircraft throughout the Middle 
West where bombing or shelling by a 
poiential enemy could be held to a 
minimum. For example, the Air Force 
believes that the primary factor, should 
war come, is not the danger of attack 
by long-range bombers but, more prob 
ably, the carrier-borne 


enemy aircraft attacks that could easily 


prospect ot 
strike inland at a radius of 200 to 300 
miles in coastal areas. Submarines can 
also be equipped to carry aircraft or 
guided missiles 

Most 
Force feels that concentration of eighty 
Nation's 


industries should not be 


important, however, the Air 


per cent of this vital air- 
located 
within each 
other. To bolster this argument, Mr 


Symington has had a chart prepared 


cralt 


“atom-bomb range” of 


of the Los area which illus 


trates how six atom bomb bursts in that 


Angeles 


single area could wipe out Lockheed, 
Consolidated-Vultee, and Douglas—all 
contractors for 


of which are prime 


military aircraft 
Soeing Aircraft, with the contract for 
the B-47 jet bomber, also has a major 
Wichita, Kans. 
the B 47 


plant, as 


assembly 
While 
ire made at the 


plant at 
component parts of 
Wichita 
bomber and the 


sembly of the jet 


major concentration of B-47 
This 
Force believes, should be reversed. 

While Boeing 
irmed Force, that they 
opposed to Mr 


employees 


are at Seattle. situation, the Air 
Aircraft ofhcials state, 
according to 
are not personally 


Symington’s effort to transfer manu 
facture from Seattle to Wichita, Seattle 
business interests obviously are con 
cerned in retaining the Boeing estab 
lishment. 

For example, Boeing officials state 
that the Boeing plant is one of the 
major industries in that city. Its pay 
millions of dollars an 


roll runs into 


nually. Additionally, Boeing claims the 
problem of convincing skilled em 


ployees to move from Seattle to 


Wichita in itself would be a herculean 
task. Further, the Wichita plant of 
smaller than 


Boeing is considerably 
zg 


the Seattle plant, which would neces 


sitate a factory building program for 
which the Air 
a solution 

The Chance-Vought Company 
United Aircra 


Tx Xas 


Force has not devised 


sidiary of 
already moved to 

Orpnance has long been aware of 
the necessity for all major industry to 
analyze the problem of plant dispersal 
national security. An arti 


Wood Johnson 


Dig,” in the 


for greater 


cle by Robert entitled 
“Dig, Son, 


February 1947 issue discussed the pos 


January 


underground factories 


sibilities of 
Gayle W. Arnold, 


for Survival” in the September-October 


author of “Disperse 


1949 issue, advocated dispersal of new 
plants and facilities as the surest means 


of combating the atomic bomb 


GENERAL DEVERS REPORTS 
The 


sibility of using the 


weighing the pos 


atomic bomb for 


Army is 


tactical purposes according to a report 
Army Chief of Staff 


Devers, is 


submitted to the 
Jacob L 


Field Forces, in 


by Gen retiring 
Chief of 


he recommended study 


Army which 
and test of the 
bomb for such use 

Air transportability also came in 
General Devers’ at 
that the Air 


troo} 


a major share of 


tention in his request 


Force be induced 


figure more in 


bx ri 


carrier strength to a 


consonance with au require 


In addition to resting con 


ments. 
tinuing efforts to reduce the weight 
and bulk ot the equip 


division, he ASK¢ 


nent of the in 


tantry 1 for study of 


the logistical support for a 4-division 


airhead “to resolve the contro 


of the 


corps 
' 
possibi ity of 


versial question 


large airborne operations 

New weapons and equipment are re 
vealed for the first time in the report 
They include a full-tracked, completely 
armored personnel carrier, trucks de 


signed for cross-country travel, ve 


hicular-launched assault-type bridges, 


and a lightweight rifle which is being 


developed to replace the present rifle, 


carbine, and submachine gun. 
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Aidoctation A 


Hon. Louis Johnson Hon. 


THe HIGH LIGHT OF THE HIS- 
TORIC MEETING i the \mericar 


Gen. Omar N. Bradley Gen. J. Lawton Collins Adm. Louis E. Denfeld Gen. Hoyt S. Vandenberg 
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Noble, ¢ 


od States Navy 


Adm. Albert 


Ordnance 


Rear 
3ureau of 

Hon. Frederick H 
American Ordnance Association 

Lieut Walter Bedell Smith 
manding General, Second 

John Ross Delat 
Ordnance Association 
) Wimar 
Association ; 
denberg 
Air 


treasure! 


ayne, director 


(yer Con 
Army 
i, counsel 
can 

Charles |! director 
Ordnance 


yt S. Var 


ican 
Gen 
Force 


otates 


rwin 
Adm 


Operations, Unite 


Thomas J. V 
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niet Committee 


Americal 


sociation ; 


Herbert W. Alden 
Americar 


Wade H. |! 


United States 


Board 


Gen 
Staff, Arn 
Brig. Ger 


Designate, | 


James H 


nited 


Gen 


Ma 


msuitan 


MEMBERS OF 


(OMMITTEI 


THE DINNER Cf 


Ordnance 


laislip 


E. L. Ford 


Ordnance 


1y; 


Chief of 
States 


Burns, s] 


As 


member of Advisory 
Association ; 


Vice 


Chiet 


Ord 
Army 
cCial 
if l letense 


NEW YORK 


IMMITTEI 


Vl 


American Ordnance Association in bring 
close cooperation all elements 
{ the Department of Defense and of 
American industry. For the ps 


he Association has taker 
part in this most important field It stands 
I 


uphold the Department of Le 


the 


rea te 


fense now as in past 


e A NOTABLE MEETING OF THE 


ORDNANCE FRATERNITY 


Louis, Mo., was held VW 


St 


} 


Base 


Meissner 


e NEW OFFICEI 
YANKEE POST 


‘ 4 
¢ er ) 4 





e THE ORGANIZED RESERVE The conference was the first Army-wide became president of the Gathmann En- 
Research and Development Training meeting of research and development of gineering Company and the Gathmann 
Groups have been activated by the Army _ficers in the Nation. Since the conference Research Laboratory. He held more than 
in centers of research throughout the’ in its entirety approached for the first one hundred patents relating to various 
country to promote a more active par time a technical society meeting, but metallurgical developments 

ticipation by professional scientist and within the military structure, it is hoped He was recently honored by the Amer 
Engineer Reserve officers in the Organ that it can become an annual affair i: ican Society for Metal and was formerly 
ized Reserve ptogram, to obtain useful the Fifth Army. It is also expected that national chairman of that society. He was 


results from actual research accomplished 


er armies will be able to profit by the also a member of the American Iron and 
in Reserve training ind to assure fth experience and _ hold Steel Institute, the Mining and Metals 
which ar miferences within their areas Society, and the Royal Society of En- 


of the scientist gineering of Great Britain. He was par- 


sts. This new rn Reserve at , _ . ; icularly ac > fo lany “ars in 2 
> . i A y rv , e THE WORLD'S CHAMPION tl ya vee f J many bo ars in the 
been aeve ping since eariy SCROL NGING OPERATION is heir ! nava oranance, us numerous 


1as 
~“ 1 rin f 
' rches am vatents covering tuzes 
4 “ 194 k un i | these days—and all thr a ee ' , ' 
ugust 27-28, 1949. a week-en depth bombs, and related equipment for 
: . > Pacit ol. O. P. Winningstad : jury 
Reserve Research and Development Con , national defense 
a a tai In the American 
ference was ld at Fort Sheridan, Ill 
under e sp wrshiy f Headquarters 


Accord Arthur Caylor in the e COL. HARRY BIRDWHISTELL 
San Francis¢ News, Colonel Winning JORDAN, VU. S. Army, Retired, ar 


stad and Ordnance are now engaged in Ordnance officer of long and distinguished 


t 
iftth Army. Over 250 Reserve officers 
I 


all ranches t e service attended 
nineteen Research and Development : : 
; i gathering u usted and rained-on war service, died at Norfolk, Va. on Septen 


ips in nine States of the Fifth Army 
All these off except the Chi 


group, W 1 active duty 


equipment from every place in the Pacific ber 13, 1949. Born in Louisville, Ky., sor 


where the nericans landed, and turning f a Confederate Army captain, Colone 
it into bright, shiny, new jeeps, trucks, lan was graduated from the Military 
tre peri vl m t tore received " P >: 
: - tanks, engines, ar parts. From this Academy at West Point in the Class of 

traveling expense pe allowances . » 
: usted and ravished stock pile they are )l. He was graduated from the Gen 
SOORth Research and De velopment . , } 
“~~ r supplying every Army outfit in the o eral Staff School, the War College, the 
t unit ne 
ipation theater with weapons, transport Army Industrial College, and the Artil 
und motor par the bulk of really ex lery School. He served in the Office of 

onference , A ; 

FM ! pensive military supplies he Chief Ordnance Officer, American 
usse : : , , 7 
Colonel Winningstad, who started the xpeditionary Forces. in the First Worl: 
was assistant 


ol. W. I 


irtment unit in 


war on Lieut. Gen. John I De Witt’s ar and, following that conflict, was 
staff at the Presidio of San Francisco and hief Ordnance Officer at Coble Ger 
s now Ordnance Officer of Lieut. Gen . y, in 192] 

H. Walker's Eighth Army, looks le \ ; mm 


rejuvenating the ial during the period 


senior : 
and 
was in 
unk heap as “Opera rreat Ordnance establishment was 
1 for its present mission. As 
dant of the Army Industrial 

Incidentally was instrumental in helping | 

" 
l 


help pull their portant institution t 


helps. At the nd professional st 
old engines int s noted. He retired 
M \ an old Chevrolet February 29, 1940 
installed the first production I was acclaimed 
Japanese ever saw Army Ir 
p engines, another izht that institu 
a third GMC engines nique not only 
rk, Americans super the entire world.” 
ywuilding where Mitsubishi 


anks—practically by han 


e JAMES E. TAUSSIG, 
Wabast 


4,000 engines every time 


t 10,000 engines. T 


e EMIL GATHMANN, SR, 
t the Gathmann gun whicl 
Ordnance horizon 
tied at his home in r was Federal 
ugust 23, 1949. He was 


f the American Ord 


ago, Mr. Gathmann ion and the supply of ordnance mz 
engineering career was cor in time of war, Mr. Taussig had a kee 
the ordnance plant of the inter » work of the American 
ompany at Bethlehem Ordnance Association and was of con- 
iderable I », he took up residence in tinued help ! furtherance of its 


tivities ! l iburb of Baltimore, and 
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CERTIFICATION OF PAY ROLLS 
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For Higher Scores at Skeet & 


Atomic Energy 








ATOMIC ENERGY COURSE 

An orientation cour ! 1 militar 
in the United State 
by Armed Forces Spe 
Army, Navy, and Air 


} 


GREATER ATOM SMASHER 


\ 70.000. 000- volt ynchr 


Lightning Speed... Target- 
Smashing Patterns with 
REMINGTON “SHUR SHOT” SHELLS 


The proof of any shell is the shooting. And lightning 
speed Remington Shur Shot skeet loads give you the 
backing good gun-pointing deserves 

Instant ignition and blinding speed of the familiar 
green shell give you that extra split second to lead 
ind swing. Remington Flat-Top Crimp eliminates 
blown patterns. Perfect patterns are yours shot after 
shot. Add superior wadding, perfect shot pellets, mini 
mum recoil, improved wetproofing, smooth extraction 
ind “‘Kleanbore’’ non-corrosive priming, and you see 
why so many skeet shooters rely on Remington shells 
For free literature, write Remington Arms Company 


Inc., Bridgeport 2, Conn 


Remington 


“Uf It’s Remington — It’s Right!’’ 








Here's the new Remington “Sportsman-48” (Skeet Grade) 
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If it’s IBM... 
it is electric 


As natural as the application of electric 
power to communications or mass pro- 
duction is the application of electricity to 
typing. 

IBM, pioneer in this development, has 
engineered the IBM Electric Typewriter 
to bring economy to the modern office 
through the advantages of speed, uniform 
quality, and ease of operation. 

A light touch operates all keys on the 


IBM Electric Typewriter—including car- 
riage return, tabulator, backspacer, and 
shift. Uniformity of appearance—regard- 
less of the typist’s touch—is assured by the 
built-in impression control. The easily- 
adjusted multiple copy control provides 
for one or many legible carbons. 

The IBM representative nearest you will 
demonstrate the many new features of the 
IBM Electric Typewriter. 





INTERNATIONAL BUSINESS MACHINES CORPORATION 
World Headquarters Building, 590 Madison Avenue, New York 22, New York 
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MILITARY 
VEHICLES 
of all Types 


Combat Tanks * Armored Cars * Scout 
Cars * Reconnaissonce Cors * Offi 
cers Cars * Ambulances * Mobile 
Machine Shops * Artillery Tractors for 
guns of all sizes * High-speed Track 
Laying Artillery Tractors * Captive Bal- 
loon Winches * Air Field Service Trac 
tors * Airplane Crash Trucks * Fire 
Equipment * Airplane Wrecking Trucks 
Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 
Water Purification Units * Air Field 
Rotary Snow Removal Equipment * Air 


Field Fuel Servicing Trucks. 


We are Specialists in the Design and Production of 


Military Transportation Equipment 


MARMON-HERRINGTON CO., INC. 


MANUFACTURERS OF ALL -WHEEL-DRIVE VEHICLES 
ANDO HIGH-SPEED TRACK AYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A, 


Purveyors to U.S. Army, U.S. Navy, U.S. Marine Corps 
and Many Foreign Governments 








Atomic Energy 


bers are cleared, the Commission will make available for ex 
amination by the working party metallurgical information 


which may be declassifiable 


From the informatior le available t the working party 
will recommend to the ommission those portions which it be 
lieves should cation because 
isefulness wlogy 


sibility 


MATERIALS-TESTING REACTOR 
The Atomic Energy Commission ts neg 
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Pioneering quality cot _ These make 

for the best sand and pert cee aun abunernnent 

Call your ! Alcoa 54 ompt quotat 

‘oMPANY OF A MERICA> Gull Building, 
ysvivania. 
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y machining, corrosion resistance- 
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Now...another example 
of the excellence of 











Shelby 
Seamless Tubing 


for mechanical and structural applications 


a When a large southwest supply company surveved 


the field of possible materials with which to build its new 
portable drilling rig, the prime requisite in its design and 
structure was maximum strength with minimum weight 
This naturally led to the choice of Surisy Seamless Steel 
Tubing 

Not only is the entire structure of the rig mast fabricated 
from Surtey Seamless Mechanical Tubing, but the hy- 
is well 


draulic cylinders which raise and lower the mast 
as the Kelly are 100% Sueiey Tubing 

This is but one instance in which a user has been abl 
to do a cor iplete job und make a better product with 
Suetsy Seamless Mechanical Tubing. There are innumer 
f tubular 


able other cases all proving the superiority of 


seamless steel for an infinite variety of machinery and 
equiprne nt parts und structural applic ations 

Made by Nationar Tube Company—the world’s largest 
manufacturer of steel tubular products—Suecsy Seamless 
is obtainable, in addition to round, in square 
onnnercial size from 


rectangular 


and other special shapes Im any <« 
Sto LO% inches OD, and in wall thicknesses from .035 inch 
to 1.500 inch cold drawn ind in a wide range of stcel 
grades and anneals. Our engineers will 
I 1 ndations based 


he glad to make rec 


on your party lar require nents 


*Name upon request 


NATIONAL TUBE COMPANY, PITTSBURGH, PA 
TUBING SPECIALTIES DIVISION 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIGUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Review Staff 


Bric. Gex. Donatp 
author, manufacturer 
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Strategic Air Power. By Stefan Possony. Washington: 


Infantry Journal Press. 313 pp. 
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NEW 


BUILT TO 


U. S. ARMY ORDNANCE 


SPECIFICATIONS 


for Safe, Positive Heat 
in All Types of 
Military Vehicles! 


November- 


STEWART | 
WARNER | 


aed 


TRUCKS 


‘AMBULANCES 


wee 


STAFF CARS 


, N 


& Cm 


Now available for your vehicle or fleet, this new 
978 Personnel Heater insures a plentiful supply 
of safe, dependable heat in temperatures as lov 
as 70° below zero! 6, 12 and 24-volt models are 
lied. Provide reliable 
nnel comfort and windshield de 
f military vehicles 


Simple installetion instructions and 
lists are now in depot storage under their proper 
Maximum intercl 
ability of component parts is ly bene 
f this new South Wind 978, devel 
oped in direct coordination with the U.S. Army 
Ordnance Department. Technical man 
ials and test equipment are also available for 
the field 


all thermostatically contro 
heat for perso 
frosting to all types « 


pecialized 


military nomenclatures ange 
4 speci il 


ficial feature « 


amizations in 


Ask now about this Ordnance tested, provec 
iccepted new Personnel Heater, now 


1 as an authorized vehicle acce 


STEWART-WARNER CORPORATION 


I Yee ember ° 1949 


South Wind Division - 


Indianapolis 7, Indiana 
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No name in the world en- 

joys a finer reputation than 

WINCHESTER ... the symbol 

of shooting supremacy to- 

day, just as it was in the 

days of the pioneer West. 

The pride of perfection, 

the excellence of crafts- 

manship and materials 

that distinguish products 

of the WINCHESTER division The Army Air Forces in World War Il. Volume Hl: Europe 
of OLIN INDUSTRIES are the Torch to Pointblank (At ee 
same marks of quality Rccaaae ok Chicams teen. en Le y 
America recognizes in all N these days wh 

of OLIN’S many — gah 


OLIN INDUSTRIES, INC. 


East Alton, Ill. 
Products of Divisions, Subsidiaries, Affiliates: 


Winchester Firearms, Ammunition, Flashlights, Batteries, Roller Skates 
Bend Flashlights, Botteries + Western Ammunition, Targets, Trops, 
Brass, Bronze, Phosphor Bronze, Nickel Silver, Copper, Heat Exchangers, 
Blasting Caps + Equitable, Columbia, Liberty, Egyptian, Texas, Western 


Cemmercial Explosives, Black Powder, Railway Fusees, Torpedoes 
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THE AMERICAN ORDNANCE ASSOCIATION 


Presen!s an exceptional 
Book of the Month 
for NOVEMBER 


MODERN ARMS 
AND 
FREE MEN 


By DR. VANNEVAR BUSH, president of the Carnegie Institu 
tion of Washington, D.C., and wartime head of the Office of Scien 
tific Research and Development. 








RECOMMENDED BOOKS 


ROOSEVELT AND THE RUSSIANS 
By Edward R. Stettinius, Jr. 

A book that tells the whole 
story—from the inside---of the 
seven fateful days at Yalta that 
changed the course of world af- 
fairs. Retail $4.00. To members 


$3.60. 


LINCOLN FINDS A GENERAL 
By Kenneth P. Williams 

An unparalleled, comprehensive 
study of the Civil War. The first 
two volumes of a four-volume 
series. Retail $12.50. To members 
$11.25. 
OPERATION SANDSTONE 

The pictorial story of Joint Task 
Seven at the Atomic Energy 
Proving Grounds on Eniwetok. 
Retail $3.50. To members $3.15. 
WEBSTER'S GEOGRAPHICAL 

DICTIONARY 

A compendium of 40,000 geo- 
graphical names, alphabetically 
arranged, with current informa- 
tion, historical notes, and pro- 
nunciation. 177 maps. Retail 
$8.50. To members $7.65. 
GLOBAL M ON 

(Arnold). Retail $5.00 
members $4.50. 


STRATE AIR POWER 


(Possony). Retail $5.00. To 
members $4.50. 
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This is the remarkable story of the secret war 
activities of the Office of Scientific Research and 
Development and how this organization of Amer- 
ica’s leading scientists completely revolutionized 
the ancient art of warfare. 

What this means to the future of war and to the 
future of mankind is here answered by the man 
who directed this vast and intricate scientific 
revolution. 

Some of Dr. Bush's conclusions are as revolu- 
tionary as the proximity fuzes, the rockets, and 
the radar he,helped to perfect. He believes the 
days of mass bombing are approaching their end 
just as the clash of great fleets and battleships has 
probably ended. He tells why biological warfare 
is not likely to become a reality and gives a de- 
fense against the atomic bomb. Retail price, $3.00. 


To members only, $2.70. 


ORDNANCE BOOK SERVICE 


705 Mills Building, Washington 6, D. ¢ 


Please send me, postpaid, the following books 


Name 


Please print 


City, Zone, State 


certify that 1 am a member « 
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sie exclusive Bendix Nineteen Eighty-Four. By George Orwe lI 
alopmen : 


Scintifia dew Harcourt, Brace & Company. 314 py 


ANY person W 


les agi l 
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BENDIX-SCINTILLA 


ELECTRICAL CONNECTORS 


offer you this 


IMPORTANT, EXCLUSIVE FEATURE... 


j/ 


PRESSURE TIGHT ‘ 
SOCKET CONTACT ARRANGEMENTS! 


Outstanding design and fine workmanship, 
combined with materials that will meet every 
requirement, make possible our “pressurized” 
connectors that include both pin and socket 
arrangements for ALL sizes of contacts. 














Mathematics for Industry. 


PLUS ALL THESE OTHER FEATURES anrices Technic Saciey. 


athe © Guay Accemity end Strength of Materials. By 
e Radio Quiet Disassembly Technical Society 
© Fewer Parts than any > 

other Connector FO 
e No additional solder mat 
« Light Weight required 


e Single-piece Inserts 
¢ Vibration-proof 


High Insulation Resistance 


Write our Sales Department for detailed information 





SCINTILLA MAGNETO DIVISION of ‘a 


aviation coaresation 


Export Sales. Bendis iaterastions! Division, 72 Filth Avenue, New York I!. New York 





g» 
74 


The Conquest of Space. By Chesley Bonst:! 
New York: Vik Press. 1:60 pp. $2.9 
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A REPRESENTATIVE GROUP OF HIGH-ALLOY STEEL CASTINGS FOR MANY INDUSTRIAL USES. 


When It Comes to Steel Castings... 
renege nectheet arsonist: sai COME TO A:S:F 


American Steel Foundries combines more than forty 
years of background with a foresight that comes 
from intimate association with industry. Long prog- 
ress and the finest foundry practice have made the 
famous A.S.F. octagon trademark the “Mint-Mark 
of Fine Cast Steel.” 


SERVICE YOU'LL LIKE 


Whatever the piece, you'll get accuracy, uniformity 
quality. Each step in production is under com- 
plete technical and laboratory control. You get 
design assistance for low-cost simplicity; patterns 
that are right for the job; metals that meet your needs 
exactly-—castings you can use with confidence. CAST-STEEL 


HOUSING FOR 
HIGH-ALLOY STEEL CASTINGS A HEAVY WINCH 


If your requirements call for corrosion-resisting or 
heat-resisting alloys, ask us for free Bulletin “D.’ 
It gives specifications, applications, and much other 
useful information pertaining to this specialized 
field of modern metallurgy. Write American Steel 
Foundries, Industrial Division, 410 N. Michigan Ave., 
Chicago 11, Lil. 


AN 18” CAST-STEEL 
CRAWLER SHOE 
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Mbes bur ne Lak Iie Bat 


CH 


Every letter you write is a picture 
of the man you work for. He'll 
always make a good impression, 
when you type it on an Underwood 
All Elect ric. 


And what makes Underwood All Electric 
letters look better? 


Whether vou strike a key 
lightly electricity controls the 


Simply this: 
firmly or 
give sharp clean, 


unpact to always 


beautiful, uniform impressions 


work 


-watech 


hlectricity does the fatiguing 
lines up all characters with fin 
preetsion Llectricity: shifts for capital 
letters, back tabulates 


returtis the carriage 


spaces even 


and automatically 


line spaces 


The 


more 


All blectric 


and makes 


Underwood performs 


accurately your job 


UNDERWOOD 
AM LVM 


TYPEWRITER 


1S Loli ad 


And. don't forget. vou ll have RIMLESS 
FINGER-FORM KEYS. 


designed, pleasing to the touch and so 


scientifically 


easy on the finger-tips. 
So ask vour boss to buy you an LU nder- 
wood All alwavs have 


And you'll 


Electric to 
his letters looking their best. 
be looking best, 
an Underwood All Electric is 


never tiring 


your too 


oper ating 


Prove it to yourself on your own 


work 


presentative today for a demonstration 


Phone your local Ll nderwood re- 


or write to: 


Underwood Corporation 
dding Machines ccounting 
Machines 5 arbon = ihibhene 
One Park Avenue New York 16, N. Y. 
Lo aderw cnn imited, 135 Vietoria St 

o |, Canada 
Sales and Service 


Typewriters 


hevervichere 


Book Reviews 


The Epic of American Industry. By 
Walker. New York 


Jame s Blaine 


Harper Brothers. 513 pp 


TH main theme 
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in ORDNANCE and 
CIVILIAN MANUFACTURING 


specify SHEFFIELD 


@ Single and multiple dimension goges and precision measur- 
ing instruments 





@ Automatic gaging, classifying and segregating machines 
@ Production and toolroom form grinding equipment 
GERATIO Ev @ Gear burring, burnishing and chamfering machines 

REF RIGondeneet® = © Self-opening die heads, solid and collapsible tops 

@ Sheet metal dies 

@ Design and manufacture of all types of production tooling 


© Prime and subcontract manufacturing of parts, assemblies 
@nd complete units. 


MCOR ~ CORPORATIO 
DETROIT. MICH 5 A 


AMERICAN CHAIN & CABLE 


BRIDGEPORT © CONNECTICUT 


®@C HAIN. Weed Tire Chains . Welded and Weld 
a. leas Chain and Attachments 
American Chain Division 
@CABLE..Tru-Lay Preformed Wire Rope and 
ACCO Creacent Non-Preformed Wire Rope 
earre nWe American Cabie Divir'on 
UTOMOTIVE & AIRCRAFT. Cable, Con 
PRODU CTS trols, Fittings . Tru-Stop Brakes for Trucks 
and Buses 
Automotive and Aircraft Division 
SCUTTING MACHINES..Wet Abrasive Cut 
ting Machines . Nibbling Machines 
Campbell Machine Division 
Dus @CHAIN BLOCKS. and Trolleys 
4 Ford Chain Biock Division 
F 0 R SA M PLE A N 1) T E 5 T » U N § 10 @wIRE ROPE. .Lay-Set Preformed Wire Rope 
, aa Nonparell Non-Preformed Wire Rope 
° pong Hazard Wire Rope Division 
@PRESSURE GAGES . Helicoid Gage Division 
SAUTOMOTIVE EQUIPMENT. for garages 
and service stations 
i Maniey Division 
This mill is equipped with a 3 or 5 h.p. built-in ewiRE Welding Wire, Shaped Wire, Manufac- 
. Vv ‘ " } > y turer's Wire, Chain Link Fence 
motor Of V-sheave for belt drive. It is built Page Steel and Wire Division 
with the precision required for laboratory use, @LAWN MOWERS phen CGReanese 
as ¢ le stamina for production service Pennsylvania Lawn Mower Division 
but has ample sta sent @VALVES..Bronse, Iron & Cast Steel 
The U. S. Dept. of Agriculture approves it for Re @-Pratt & Cady Division 
> . see > y ; @CASTINGS 
preparing cottonseed, soybean, and tung nut 
samples The American Tung Oil Assn. specifies ‘ ~ a leone Meet Contes Dricon 
it for sample grinding. The American Chemists onsiers AND CRANES..Wright Chain 
Society orse Joists, Electric Hoists, Cranes 
Society endorses it . ‘ Wright Holst Division 
With various designs of plates, the mill reduces all @BOLTS AND NUTS..Lag Screws and Forgings 
rindable materials. It recovers the entire sample The Maryland Bolt And Nut Company 
he hinged cover can be easily swung open for @SPRINGS. Owen Springs and Units for Mat- 
cleaning the interior tresses and Furniture 
You are invited to request literature and data on , Owen Silent Spring Company, inc 
the Bauer No. 148-1-A Laboratory Mill @HARONESS TESTERS. (“Rockwell’ 
Wiison Mechanical Instrument Co., Ine 
In Canada.. Dominion Chain Company, Ltd. 
In England... British W Prodwets, Ltd. 


THE BAUER BROS. co. ed) The Parsons Chain Company, Ltd. 


1776 SHERIDAN AVE. SPRINGFIELD 99, OHIO 
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Scales as Cost Control Measures.. 


im 


Rare indeed is the manufacturing or processing opera- 


nag 


tion without scales. All modern methods employ scales 


eR ig 


> 
2 toss 


to control uniformity in compounding ingredients, test 
moisture content, select parts, assure accuracy in 
volume packaging and these are but a handful of uses. 
Everywhere scales are on guard to eliminate waste, 
improve products, save time and labor costs, and speed 
up operations. These are production's vital cost con- 
trol problems. For 33 years EXACT WEIGHT Scales 
have plugged the holes 
with weighing units ex- 
pressly built te produce 
retter goods, easier, 
heaper, and more profit- 
ibly Ask the user of 
XACT WEIGHT Scales, 
chen write for details for 


your business. 


EXACT WEIGHT SCALES 


And Its Divisions 
THE EXACT WEIGHT SCALE COMPANY The GEOMETRIC TOOL COMPANY. NEW HAVEN 18, CONN. 
West Fifth Avenue, Columbus 12, Ohio . ’ 
Dept. W, 2920 Bloor St. W., Toronto 18, Canada 


GUAGES 























Cs 
¥ For Economy 


PRODUCTS 





Oe Serving the world 
Transport Tanks with equipment for 


Road Machinery 


1) Better Foods Fuller Fiber Brooms represent outstanding values 
Heating 


Equipment © Better Homes 


Dehydrators 


because they outwear ordinary brooms at least 
FOUR to ONE. The longer life reduces your daily 

cleaning costs substantially. For economy Fuller 
© Better Roads 


is your best broom- buy 
Bottle Woshers 


© Better Transportation 


Water Systems 





GENERAL OFFICES * MILWAUKEE 1, WISCONSIN INDUSTRIAL DIVISION, 3585 MAIN ST HARTFORD 2, CONN 


In Canada: Fuller Brush Compony, itd., Hamilton, Ontario 


v 
TY 


ORDNANCE 








Index of Advertisements 
NOVEMBER-DECEMBER,. 1949 


Aetna-Standard Engineering Company Page 156 Harvey Metal Corporation Page 
Aluminum Company of America 201 Heil Company 
American Chain & Cable Company 209 International Business Machines Corporation 
American Chemical Paint Company 212 International Nickel Company 
American Steel Foundries , King-Seeley Corporation 
Arnold Engineering Company Marmon-Herrington Company 
Atlas Powder Company PN Pe ' 

: c poration 
Bauer Brothers Company National Tube C 
Bell Telephone Laboratories ee Sy eee 
Bendix Aviation Corporation 
Blaw-Knox Company 
Brown & Sharpe Manufacturing Company 
Caterpillar Tractor Company 
Cleveland Twist Drill Company 
Danly Machine Specialties, Inc. 
Du Pont de Nemours & Co., E. 
Electric Auto-Lite Company 157 
Exact Weight Scale Company 210 
Fuller Brush Company 210 
Greenfield Tap and Die Corporation 210 Underwood Corporation 


Niagara Blower Company 

Oakite Products, Inc. 

Olin Industries, Inc. 

Remington Arms Company 

Shefheld Corporation 

Sperry Gyroscope Company 

L IV Cover Spicer Manufacturing 

Stewart-Warner Corporation 

Timken-Detroit Axle Company 159 


Timken Roller Bearing Company Ill Cover 
208 





ORDNANCE—composition, presswork, and binding 
’ * k 


is the) 
work of The William Ryrd Pres ichmond. Ue 














TOOLS 
or VICTORY 


In times of peace, Blaw-Knox renders 


advanced engineering service, fabricates 
many kinds of heavy equipment, builds and 
equips complete plants for other industries 


But should the need arise, Blaw-Knox 
stands ready —and prepared—to produce 
again the tools for survival, the materiel 


needed by the armed forces 


BLAW-KNOX 


COMPANY 
PITTSBURGH, PA 
F 
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Specification 
RUST PROOFING CHEMICALS 


CHEMICALS FOR ALODIZING ALUMINUM 
rman 
RUST REMOVING CHEMICALS 
“Deorxidine™ 
a 
PICKLING ACID INHIBITORS 
Aga 
for the Government 
and its contractors 


Write—or call Ambler 0486—for full information on the products 
listed above. 





Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT CO. 


q AMBLER, PA. 





Pharmaceuti 
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THE HARVEY METAL CORPORATION 


Engineers and Monufacturers 


SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 


CHICAGO, ILL. 








INDEX TO ORDNANCE, VOLUME XXxXIil 


The Index to Volume XXXIII of OnpNance 
with title page for binding, is now available 
It will be sent free of charge upon request 
to the Editorial Offices at the address below 
It covers subjects in the following 1948 and 
1949 issues: July-August (No. 169), Septem- 
ber-October (No. 170), November-December 
No. 171), January-February No. 172), 
March-April (No. 173), and May-June (No 
174). It is arranged alphabetically by subject 
and author 


AMERICAN ORDNANCE ASSOCIATION 


705 Muis Buwpine . Wastincton 6, D.C 











<xplosives 
Explosives and blasting supplies for 
blasting work on airports, highways, har- 


bor channels and demolition operations 
° 
Acids 


Industrial Finishes 


Lacquers, enamels, synthetics 


Industrial Chemicals 


Sorbitol, mannitol and derivatives: 


Laundry Covers 


Activated Carbons 


ATLAS 


POWDER COMPANY 


wal 


Wilmington 99, Delaware 
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This unique LIFT-O-KRANE — using interchangeable parts — serves 
as a Fork Lift Truck, Mobile Crane or Ram Truck. It’s equipped with 
18 Timken tapered roller bearings in the wheels, king pins, differential 
and steering gear to assure long, trouble-free operation. 


Timken bearings have extra load-carrying capacity due to the line 
contact between rolls and races. Their true rolling motion 
and incredibly smooth surface finish enable them to oper- 
ate freely, frictionlessly. Because of their tapered construc- 
tion, they carry any combination of radial and thrust loads. 
Shafts are held in rigid alignment, reducing wear on sur- 
rounding parts. 


Maintenance time and materials are kept to a minimum 
with Timken bearings. They permit tighter closures that 
effectively keep out dirt and moisture. Backed 

by 50 years of bearing research and 


\ 


development, Timken tapered roller 

bearings are first choice in industry. 
No other bearing can give you al/ the advan- 
tages you get with Timken bearings. Look for 
the trade-mark “TIMKEN” on every bearing 
you use, The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address ““TIMROSCO”,. 


TIMKEN 


TRAOE Mann WE 


TAPERED ROLLER BEARINGS 


= 
| TIMKEN “© BEARING 
_—___ EQUIPPED 


f 4 


NOT JUST A BALL “) NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL AND THRUST —-@)~— LOADS OR ANY COMBINATION Wi 





‘**PHEASANTS IN WINTER” 


by Hans Kletber 


The first snow lies sparkling in the sunlight. A 
frosty wind whips it into crystal mist. And in 
a sheltered gully the ringnecks proudly strut 
their regal beauty. 

Today, in many places, such scenes are getting 
rare. There are more hunters, vet less game than 
ever before. The preservation of American wildlife 
calls for immediate action. Start now. Limit your 
bag, and join and support local and national or- 
ganizations lor game restoration and conservation, 
E. I. du Pont de Nemours & Co. (Inc.), Explosives 
Department, Wilmington 98, Delaware. 


aU PONT 


BETTER THINGS FOR BETTER LIVING. 





FREE BOOKLET ABOUT SHOOTING 


Write today for information on how to 
start a rifle club in yvour own Community 
how to teach your group to have more 
in shooung a rifle how they can win 
Ranger S! ting Emblems. No obligation 
Address Sportsmen’s Service Bureau — 
Dept. 0-6, Sporting Arms & Ammunition 
Manutacturers Institute, 343 Lexington 
Ave... New York 16, N. Y. 








- THROUGH CHEMISTRY 


DU PONT SPORTING POWDERS 


World-famous since 1802 





